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A REVIEW OF UNSTEADY AERODYNAMICS OF POTENTIAL FLOWS 


|. E. GARRICK 


CHIEF, DYNAMIC LOADS DIVISION, LANGLEY AERONAUTICAL LABORATORY, LANGLEY FIELD, VA 


SCOPE AND SIGNIFICANCE 


“ review, le aling with the addition of dimension “time” 
dy aerodynamics, 1s limited chiefly to theoretical 
wing characteristics, a subject of importance in 

Ol Aero lasticity as in aireraft flutter, in dynamic sta- 
maneuverability, gusts, transient, pulsating, and buffet- 

Of significance in the dynamics of these problems ar 

of the aerodynamic inertia, damping, and restoring 

1 moments, and the time lag behavior between the 
the air forces. These response characteristics may be 

or a variety of components, configurations, vibration 
ttitudes, and ranges of altitude, speed, and frequency. 
gaps naturally exist in our knowledge of the subject even 
xed potential flows; nevertheless, important information 
inv scattered papers teference (1)!, for example, re- 


160 papers; references (2, 3, 4, 5) list numerous othe: 


ACTIVITY AND GENERAL LITERATURE 


ject was effectively launched in 1923 by W. Birnbaum, « 
student of Prandtl. His approach (two-dimensional, 
turbations of an incompressible fluid) made use of the 
of harmonically oscillating vorticity distributions bound 
foil and free floating in the wake, the total circulation 
Kelvin’s theorem. The Kutta condition for smooth 

ling edge was invoked implicitly and the air forces 

n powers of the lrequency @, including terms in log w. 
sic approach utilizing conformal mapping and empha 
nsient flow cases of a sudden angle of attack (unit 
celerated rectilinear motion was made by H. Wagner 
There followed international activity: in Ingland, by 
1929, the case of the accelerated and oscillating pitching 
Dunean and Collar in 1932, the damped exponen- 

the United States by Theodorsen in 1934, the ex- 
essions for the air forces involving Besse] or Hankel 
tor the harmonie oscillations of an airfoil, and by Gar- 
36 the drag and propulsion of an oscillating airfoil, re- 
immemorial problem of bird flight. In Italy, Cicala 
Cpe ndently obtained Theodorsen’s results by novel and 
thods, later in 1937 used in three-dimensional problems 
the 1929 German DVL vearbook, followed up on 


series expansion methods, and in 1936 in Luftfahrt- 


parentheses refer to Bibliography at end ol the 


89 


] 


forschung pointed to the Laplace transtormation rel 


ityorns 


isting between the transient unit step (Wagner) function 


1 
ina 


the 


harmonically oscillating (Theodorsen) response. These superpo- 


sition methods find applications in gust work and can lead to re 


sults for arbitrary time dependence. A timely exposition, U 


which a gust penetration function (of Iiissner) was firs 


obtained, was given in 1938 by von Karman and Sears 


troduced a concept of quasi-steady flow, to which nonstead 
sults can be usefully referred, for which the instant 
normal velocity distribution of the airfoil is frozen in time, 


t 
{ 


correct | 


They in- 


}\ 


} 
( 


weak 


Basic studies for the subsonic and supersonic nonst 4d \ 


{] 
I 


of a compressible fluid were made in 1937 and 1938 by the young 


Italian, C. Possio, who died in 1945 at 31 years of age. 


le 


ull 


lized singularities of the wave equation corresponding to moving 


acoustic sources and doublets and made effective use of 


celeration (pressure) potential methods revived by 


the ac 
Prandtl] in 
10, 


1936. The unique issue of Luftfahrtforschung of December 


1940, devoted entirely to nonsteady flows papers inter alia by) 


Kiissner, Schwarz, and Séhngen) was the forerunner in Gern 


of further studies during wartime. Recent monographs 


contain well over 100 German references alone. Prof 


Temple has submitted for publication a chapter on unst¢ 
for Vol. IIL of “Modern Developments in Fluid Dynamics 
Many contributions are emanating from the research laboratories, 


Holland 


NACA (USA), RAK and NPL (England), NLL 
ONER \ (France ° and others. \ hook by Nekrasoy 


marizes the Russian scene, however, only up to 1942 


papers have appeared in the Russian journal, Appl. Math. 


(Prikl. Mat. Mekh 
PROBLEMS AND METHODS 


The governing partial differential equation in its genera] 
g | 


linear form has been shown to be given by a form of 


nd 


equation in which the ve locity ot propagation Is the local 


of sound. It thus contains all the difficulties inherent in 


sions of waves of finite amplitude and formation of shocks 


\ 2) Sur 

addition i} 
Weel 

the w ( 
. ] : 
Veloce] 
(lIscul 


of current interest that underlie higher order treatments 


iny 


flow 


TOpICS 
’ t 


tput 


not within the scope ol this review. The chief material ex 


1 


} 
( 


int 


deals with smal] perturbations which le ad to thre standard lineal 


ized equation ol Wave motion and which reduce the problem 


almost”? to mathematies. The mathematical forn 


volves boundary conditions, also usually linearized an 


ulation 


i 


ll 


type involving the potential and its derivatives, plus phenomeno 


logical conditions like the Kutta condition for subsonic 


ditions for ntitac hed shocks in supersonic flow, 


{} 
() 


on 











APPLIED MECHANICS REV 












AMR 2, Rev. 902) for st 


Theuseful application of the quasi-steady approach, fo 
in the study of dynamic stability of tailless designs, by 

first-order te sin frequen cluding log t 

is been emphasized recently by Miles, Goland, St 
This points up the fact that any improvements in m 
results for steady-flow wing theory can be directly T 
unsteady flow. The potential usefulness of high-speed 
machines in alleviating the numerical effort required is ¢ 

REMARKS ON NONPOTENTIAL FLOWS 

SOT lel remarks supplementing the toregoing 
some practical points are appropriate. An application 
mathematical or on physical grounds; for example, thi 


tion to the unsteadv moments of control surfaces suffers t 
the mathematical idealization (mean line concept ul 
of large boundary-layer effects. Viscous effects, flow 


and the boundary laver are Important In Inany un 


problems but are relatively obscure It is therefore 
that theory and experiment work hand in hand. The 
mental methods have the threefold objective: ( ‘hee 


theory and thereby establishing techniques; establishing 


+; t} 


+ { ' jy lif) 
ions [rom and modilications to the 


theory; and furnish 


ty 1a], ry 


mation on situations not re adv ame nable to theory 


niques and methods are difficult and still in «1 


state; for example, in wind tunnels, flow roughness ar 
wallinterference (11, 12) can be important. The tecl 
from indirect, as in flutter. research, to measurement 
ind reactions in controlled free and forced oscillation 
directly to force and pressure measurements. Ls 
side of the subject is a separate story and one tl 
importance even in nonacronautical fields, 
the Tacoma bridg ilure 140 
BIBLIOGRAPHY 
Cra k = Nonustendy wing ter | 
Section H. Volume Vi of High Speed A 
Propu n series, to be shed im 1952 


Kiissner, H. G., and Billing, H., Hydro- and A 
IKditor, A. Betz, 141-198, 1950. CADO Transl. A 
} Williams . Aare ift flutter AMR ' tev. 4264 
9 Greidanus, J. H \ review of aeroelasticity, AMR 


1951 feature article 


t N KTASO\ \ | Wir r theory tor oO tationary if 
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i Timman, R in de Vooren, A. I 1 Greidanus, J 
1\ n oefhicients of a oscliiat gy alrioll tw 
S <0 flow J. aero. Se 18, 79 S02. 1951 

S Nelson, H. ¢ nd Berman, J. H., Calculations o1 
ind moments fe a Oscl ting wing-alero Corl 
tw limensi i pot tis flow t sonie spec 


9 Watkins, ¢ | \ir forces and moments on tria 
lated WIngs with subsor c le aiding edges osciulat 
some potential flow, AMR 5. Rev. 481. 


10 Kochin, N. E., Prikl. Mat. Mekh.: 4, 3-32, 1940; 6, 


1942 
11 Watkins, C. I nd Runyan, Harry L., Considerat 
effect of wind-tunnel walls on oscillating fo 
dimensional subsonic compressible flow, NACA TN 25 
12 Timman, R., The aerodynamie forces on an oscil 
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(92, 795, 832, 841, 847, 1249, 1257, 1267, 1310 11 
{, 1739, 2094, 2118, 2128, 2142, 2143, 2224, 2588, 2591 

19) BYPS2?) 3306. 3596, 3600. 3626. 38628. 3631 


Theoretical and Experimental Methods 


See also Revs. 599, 624, 631, 633, 645, 659, 715, 
812, 815, 848, 858, 859, 871, 915) 


Cowling, T. G., A new method of numerial integration 
juations of the laminar boundary layer, Acro. Les. 
Wem. May 1945, published 1951. 


is applicable to incompressible flow. Velocity profiles 


Coun 


Onc & 


abi, 4 pp., 
ted at successive sections across the boundary laver. 
ection trial values of velocity are assumed and space 

ound by finite difference methods. Residuals, in- 
time derivatives of the velocity, are found from the 
Velocities 


\lethod is 


equations. are then adjusted to make 


somewhat analogous to that of 


imish. 
is applied to two problems which were solved by Har- 
AMR 3, 1343, 1546 


vs results are more accurate and more easily obtained 


inalyzer Revs. 


oar tyy} 
erent 


Ilartree’s method, \iethod of « \trapolation for finding 


tioh Is Iso giver 


notes that the last term of iuthor’s principal equation 
uuld read oO n R. C. Roberts, USA 
Ramsayer, K., Function calculators with first- and 


order interpolation (in German), ZA.WM 31, 10, 301-309, 


ribes appl cation of mechanisms for storing function 


rdinary ealeulating machines. Ifa linear interpolation 


1, either function values only or also values of thi 


eed to be stored \ simple mechanical eonstruction 


is described, and the necessary manipulations are dis 


Che accuracy that ean be obtained is investigated and 


functions like sin x, ete. In ease of higher- 


. 1 
mn SiIMple 


1} 
olation, the funetion may be represented in each inte1 
series, the coefficients of which have to be stored 
ion of these power series and the obtainable accuracy 
Phe total number of data to be stored are shown by ex 


luced considerably in this way, but more manipu 


7 \. van Wijngaarden, Holland 


van Wijngaarden, A., Decimal-binary conversion and 
Lmsterdam, Comput. D. pt. Rep. 130, 


sion, Wath. Centre 


contains an extensive table (with explanation) for 


CON 
om base 10 to base 2 (and conversely) which will be of 


tions with digital computing machines operating i 


‘ 


2. Conversion (and deconversion) of 5n decimal digi 


easily be made with n table look-ups. 


C. L. Perry, USA 


Robinson, J.-R., and Courbon, J., Numerical calcula- 
machine in civil engineering (in French), Ann. Por 
121, 4, 421-462, July-Aug. 1951. 


ition rules and formulas of numerical analysis, 


of 
terpolation and integration with equal intervals, with 
or the use of calculating machines, Author prefers 
esk machines without automatic multiplication 


I’. A. Willers 


(iserm: ny 


576. Esnault-Pelterie, R., Dimensional analysis and metri 
ogy, I’. Rouge et Cie, 8. AL, Lausanne, Aug. 1950, xi 

In 1948, author pub ( LL Analvse Dimensio ev TF. R 
et Cie, Lausanne, June 1948, 236 pp i subsequently p 
an English version |** Dimensional Analvsis,”’ same publisher, 1950 
xvi + 270 pp| where manv persisting pertections (1 
French edition) have been rectified and appreciable developmi 
have been introduced english edition closes th e st 
ment: “Although this english edition | entirely re 
from the French, it is certain that many imperfections 
cape the author’s vigila He l et ic ‘ ed te 
who will draw his attention to the remaining inaccuracies | 
response, interested readers “presented some observations 
proved fruitful and certam remaini pel ms COU 
amended.” \gal It appre desirable that tl ngelisl 
tion he pul mto harmony Nn he | ) 
‘ertain points relative to the mks svste i) | Wel 
patible with some of the author's wor ) 
Accordingly, “these different reasons uced ( 
publishing a complement to that quite re¢ Inglis 

Present work has two parts; the first five chapters 
“development of a number of it whi ippear neithe 
French nor the Ienglish editior Paragraphs there ollo 
completed text of the | nyiist edition The second part 
prises chapter Vb devoted to discussio mks svstem o 
units from the standpoint of the author's work or imensiona 
analysis. In particular, author's contention that attribution o 
four principal units to the mks system is incorrect, as one 
derived from the other three, is discussed thoroughly. 

Reviewer found much o terest in a careful study of autho 
three books. Llowever, since the | ng h edition “1s not simply 
Treatise on Dimensional Analysis, but also constitutes a ‘ 
to take the opportunity offered by it t of deep signi 
to discriminate between dilfere ! 1On ri ire proved. te 
constantly intermingled, even by the best autl s the 
siderable amount of interwoven epistemological and philosop 
material makes it rather difficult reading Chis ¢a om 
ameliorated hy prelacing perusal © authors OkKS | 
liminary reading of Langhaar’s recent excell 00k 0 
sional analvsis [see AMR 4, Rev. 4042 

| ) }. Higgins, Us.‘ 


Sit. 


Somers, E. V., and Cyphers, J. A., Analysis of errors in 


measuring thermal conductivity of insulating materials, /? 


Instrum. Doe 8, 


578. 


of a nonlinear differential equation, /'n 


583 OSH. \ lw LQ] 


Rosenberg, R. M., and Wang, A. J., Periodic solutions 
Wash. Eng | 


“77 7 1¢ 1 


Sta. Seattle Bull. no. 11S, Aero. S« » 1, 74-84, 195] 

Paper considers second-order, ordinary ditt u 
linear (with constant coefficients except for term p Oportional te 
square of first derivative ithout linear fi le ative 
and with a periodic forcing functio Correspon equatio 
without foreing function h: by eated by Milne 
Oregon Publ., Math. Series, 1, 1, no. 1, Mar. 1929 
tabulated solutions of a normalized for initial elo 
parameter. Authors approximate forcing function by a 
varying function, Whose constancy in any step permi 
of differential equation to Milne’s normalized form. M 
solution consists in guessing initial transient values of pha 
ordinates and using Milne tbles 0 lt ULL 
step Steady-state solution is ob ad whet ontinu 
process vields a closed locus of phas 1 Comp 
technique with method of “equivalent 1 ous GamMp 
for a number of examples ose agreement in results 
two methods is found I. J. Gilvarry, 1 











92 





579. Abramowitz, M., Table of the integral » f“e~"° du, ./ 
Vath. PI 30, 3, 162 163, O 195] 
Abramowitz, M., Tables of the functions ,./® sin 
and (4 3) sin S sin lr, J. Res. nat. Bur. Stands. 47, 4 


288 200. Oct 


580. 


581. Segre, B., On the rational solutions of homogeneous 
cubic equations in four variables, Wath. Notue, Bol. Inst. Mat 


Rosario, Arg. 11, 1-2, 1-67, 1951. 


\! ive ol ll C Is ratio 1 in se it is repre 

! em of equation 0 

here eael Is a polynomial with rational coefficients. A point 

th homogeneous coordinates : : ’ Is rational in cause 

rie Liv ordinates are rational Author considers the 
é tence Ob ration pomts on tirational cubs surtace \ tvpr 

heore } ul rational cubie surface contains either no 


ntinity Ob rational points 


\. S. Householder, USA 


5582. Tranter, C. J., Integral transforms in mathematical 


physics, \ York, John Wiley & Sons, In London, Methuen 
& Co Aug. 195] 11S pp S150. 
Pocket-size monograph dealing briefly with Laplace, Fourier 
Hankel, and Melvin transforms. Treatment is not elementary 
ithematical maturity and computational facilit 
the part of the reader is assumed (contou Integration, ete 
ind several delicate questions (commutability of operations, inte 
h onvergence, et ie largely by-passed exposition 1s 
Lrg by example and computational exercise, with little effort to 
develop insight on eeling’ for the subject either as a mathe 
I - ‘ ) practye il tool Reviewer feels book 1 
Uitsabole reference or refresher but not as text for first stud 
Vor ‘ ( es of transforms would have increased its use- 
il! Cyood yorreaph ne mice X vell set up and wel 


testi LL. B. Hedge, USA 


583. P., The deformation of an elliptic plate 
with simply supported boundary under the action of concentrated 


Filippov, A. 


loads Russian), Jnzhener. Sbornik 5, 2, 71-82, 1949 
\) tically, the boundaryv-value problem considered in this 
in othe lete ation Oo resl-valued funetior 
leflectre ) prisate defined on an « lips mn tha 
ne, such that t) In the interior of the ellipse w satisfies, save 
if e number of points of the interior (where concentrated 
ouds Torn to the plane ot the plate re present the partial 
I ’ i 
entint equator 
) ) O ) l 
) 7 ) 7 D 
where * yw) isa given function (the distributed load normal to 
the plane of the elliptic plate) and D is an elastic constant 
( ho ne eX eptional set of pomts bel ves like ( log plus 
egular function, where ( is a given real number proportional to 
the intensity of the given concentrated load at the point) and 
he Iuechdean distance 0 the point by) On the elliptical 
sundearv tisfies the mnidition simp supported plate 
0) 
) ) 
V/ bi t 
\ ) diy 
/ 
/ ) ) ) 
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where D and v are elastic constants, and @ is the ang 95 


+ 


the outer normal to the boundary and the positive 


boundary-value problem is first formulated in terms 
coordinates. A formal solution is then given, express¢ 


finite series whose coefficients may be determined num 


solving linear equations, in the special case of two co 
equal magnitude and direction, symmetrica 


The part 


pinte Is 


loads, of 
with re spect to the major axis of the ellipse 
Ol a concentrated load it the eenter of the 
numerical] 
Courtesy of Mathematical Review J 
©6584. Schwank, F., Boundary-value problems for phys 

mathematicians and engineers |Randwertprobleme fiir Physi! 588 
Mathematiker und Ingenieure 
106 pp., 147 figs. 


Book is written as a quick and easy introduction to thi 


Leipzig, B. G. Teul i oe 


lagsges., 1951, vi + SOH.67. 


ary-value problems of mathematical physics The ol 


survey typical boundary-value problems so that the read 
interested in any particular phase may then consult mor 
sive treatises on the subject. 

Starting with the simplest boundary-value problem o 


vibrating at the end of a spring, author advances into tl 


complicated problems of the vibrating string and m« Q 


Marly in the book the problem of the vibrating string 


first, as a problem In partial differential equations, 


problem in integral equations, and, finally, as a problet 


caleulus of variations. 


In order to elaborate on these various methods, aut! 


cludes chapters on complex function theory, potentia 
integral equations, partial differential « quations, and tl 
of variations. Bessel funetions are introduced in conne 
the proble m of the vibrating membrane with a circular 


Biharmonic functions are introduced in connection w 


formation of plates Sections on Legendre poly noma 


method in the calculus of variations, the general wave 


and the heat equation are also included 


Reviewer finds the book written simply and clearly aaa 
s 3 genval 
lieves volume should be favorably received by peopl 
peo} 
in these types of problems. \. Devina : 


585. Estrin, T. A., and Higgins, T. J., The solutio: 
boundary-value problems by multiple Laplace transformat 5 
J. Franklin Inst. 252, 2, 153-167, Aug. 1951 

The necessary theory for the solution of partia 
equations by multiple Laplace transforms is given. Tl 
followed by its application to two boundary-value prol 
conditions 


\ W. Wortha . 


in eleetrostatics, the other in heat 


586. Fil’chakov, P. F., 
slits (in Russian), Dokladi 
116, Mav 1951 


Author examines the complex-funetion transtormat 


Method of successive mapping 


tkad. Nauk SSSR (N.S.) 78, 


Re 


boundary which, in its original form, ineludes a lengt 
horizontal axis and two vertical slits extending dow: 
The first ae 


eliminates one of the slits and transforms the other int 


the axis, into a single straight line segment. 


line. Approximating this curved line by a straight line 
cular are, leads to various second mapping functions 
estimated and 


plete the transformation kcrrors are 


generalized to more than two slits. Over a large, usefu 
geometric parameters the errors of the approximatlol s 
Author makes specific reference to the problem Ol 
water ina permeable material beneath a dam. 


Richard 


IKrot 
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587. Otsuka, S., Solution of wing-lattice problem by means 
‘tric method (in Rep. Inst. Sei. Techno 
4, 1/2, 49-55, 1950. 


v1loOn outside a wing lattice in the (-plane Is transformed 


Japanese 


gion Din the ¢ -plane by means of known functions tanh 
\ thin steel plate is 


7 C1, OG, + ¢ = '/ol Go + 1/6 
shape ot D An electric 


B, which correspond to ¢ = 


current Is sent between two 
and the electric poten- 
Hence, velocity distribu 


circumference is measured. 


the wing lattice can be easily caleulated by numerical o1 
The method is carried out for an ex- 


Japan 


differentiation. 
taining satisfactory result. Isao Imai, 
588. Otsuka, S., The influence of the size of electrode in 
ectric method of solution of wing-lattice problem (in Japa 

) Inst Sci. Technol. Tokuyo, 4, 5 6. 150 154. LOD0. 


of finite , 


dimension of the electrodes A, B in the 
electric method (see preceding review Is Investigate 
lv by taking the simple case that a circular electrode o 


t 


is placed at a distance / from a straight-line boundary 

d that the relative error in the measured potential is at 
lh Isao Imai, Japan 
39. Seth, B. R., Boundary conditions interpreted as con 
mal transformation, Proc. Amer. math. Soc. 2, 1, 1-4, Feb 


Who! makes the obvious remark that many houndary- 
yblems to which function theory is applicable can br 
las problems in conformal mapping, and demonstrates 
general types of boundary conditions, where polygonal 
es are involved, that the problems ean be solved (with 
Schwarz-Christotfel in essentially closed form. Kor 
oundaries the method is reduced to that for polygonal 
es by approximation. 


of Vathematical Re LCs 1D. CGilbarg. USA 


10. Kertz, W., Theory of tidal-shaped air vibrations as 
eigenvalue problem (in German), Ann. Meteor. Betheft, 31 pp., 


uations of motion in an autobarotropic atmosphere on 
th surface irregularities are formulated and expressed, 

of operators, in terms of a linear eigenvalue problem 

x from the solutions for a nonrotating earth with smooth 
he theory of perturbations is applied to find the devia- 


luced by the earth’s rotation and by an obstacle corre 


x to the cordilleras in western America. The comparison 
ervational results on tidal atmospheric oscillations with 
hovs qualitative agreement. 


From author’s summary 


Anonymous, List of current papers published by the 

ro. Res. Counc., nos. 1-50, Aero. Res. Counc. Lond. curr. Pap 
July 1951. 

592. Leitner, A., and Spence, R. D., The oblate spheroidal 

vave functions, J. Franklin Inst. 249, 4, 299-321, Apr. 1950. 

“While a 


tuthors have discussed aspects of the [oblate spheroidal 


owing quotations are from the introduction: 


tions, we feel that a relatively comprehensive analysis 


unctions, which now command wide interest, is lack- 
- d “The viewpoint adopted here, in the analvsis of the 
Page 


In this discussion of 


‘ 


it small arguments, was previously used by 
2) 65, 98-110, 111-117, 1944 
spheroidal functions, simple power series are used 


dd is of advantage, in particular for the radial fune- 


tions, since the semes of spher | Bessel functions LN or¢ 
slowly at small arguments In fact, ther aiverge 1 < i I 
do not explicitly show the properties of these functions me the 
singular points of the differential equations 1 Whil ) 
all the material presented is original, it is hoped that it will serv 
to unify the subject by pointing out the interrelations among th 
approaches of the various authors in the field The paper cor 
tains expressions for the first five coefficients of a power serie 
the eigenvalues of spheroidal way unctions Simpler expres 
sions have been given by the rey ! \s to the authors’ state 
ment, “Since the spherical Neumann functions possess a singu 
laritv at the origin neither (73), (74), nor (75) and (76) converge 
vell unless €£€ is considerably greater than unity,” reviewer ol 
serves that anv of these series diverges inside the unit cirele of t] 
complex € plane. Typical wave functions representing spher 
waves and plane waves are expanded in spheroidal wave fur 
tions. Most important are the authors’ tables and graphs Phe 
eigenvalues a,,, of d/dn |(1 — 2d in | n 
a + €2/ | - 1 () e lye I | 1(1)S 
a 9 | 101)9 ; 1(1)10 | 1 LEI 
as a function of € with e€ 1(1)5. The number of sign 
figures varies from 5 to 9 \part from their graphs the eigen 
functions 7,,,(7) are tabulated for 7 0O(0.1)1, € 1(1)5 
0,7 = 0(1)5: » 1(1)6 2. oo 1D The 
norms of most of these functions, as well as the values of certain 
constants associated with the radial functions, are listed also 


Courtesy of Vathe arica Re ( . J 


Bouwkamp 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 601, 603, 936) 


593. Steward, G. C., On the cardinal points in plane 
kinematics, Phil. Trans. roy. Soc. Lond, (A) 244, 875, 19-46, Sept 
LOSI. 


Points are the same as ‘poles’ discussed BY AMR 4 
Rev. 4376] three months earlier Both papers cover mu 
same ground but with differences which make both worth stud 
Ing. Steward assume more mathemati wledge o Nn ) 
‘) thre readet and ma Cs less rererence lo lesign iy}? il » 1} 
review S OPIMLO ‘e) Vard esta He's 
picture Of the basic signitie ) s «> “ 


594. Artobolevskii, I. I., Two mechanisms for drawing of 
curves of higher order (in Russian), Do lhad. SSSR 

V.S.) 80, 5, 717-719, O 195] 

Given a diameter AA ot a rele, and the tangent at A 
variable secant through 1 cuts the circle in © and the tang 


NV, Then, if Gis a point on the secant so that 1G ( Vi. the 
of G is the cissoid of Dioecles. This definition is mecha 
pivoting a diametral link CBD at the center B and letting D 
a parallelogram In 
pendicular to AA 

and A¢ See also AMR 5, Rev. 335 
If NP is parallel to AA and CP is perpendicular to AA 
the locus of P is the witch of , 
nized with slides, right-as 
“Curves, R. C. Yates, 
Michael Goldbe s\ 


595. Binark, H., and Erbakan, N., Investigation of the 
change of track due to wheel-suspension of motor cars ( 
man), Bu tech, U) Istanbul 3, 1, 22 Hy 1950 

Problem is presented under simple geometrical co I 
Authors record different kinds of suspensions and 1 dele v 
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596 \izerman, M. A., A sufficient condition for the sta- 
bility of a « ; of dynamic systems with variable parameters 
Ru \/ \/ 15, 3, 382-384, Mav-June 1951 
ys (21 / pu 0, which 
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598. Sakharnikov, N. A., Qualitative picture of the be- 


havior of trajectories near the boundary os the stability region 


containing a singular point of the center form type 


V/ Vekh. 15, 3, 349-354 | June LOD] 
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note on asymptotic stability, 
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dr /dt { elements of A = (a;,(t)), 4,7 = 1, 2 
continuous and uniformly bounded for ¢ f 0; 
is occurs when all element 


Constants a HH. CGreidanus, H 
600. Kapitsa, P. 
in Russian), Usp. / 
\ simplk 


L., Pendulum with vibrating susp 
Vauk 64, 1, 7-20, May 1951 
pendulum whose 


point OF Suspension Is In 


vertical motion is considered This is a case of parann 

lon described DV a Mathieu equation. Author does no 
be aware of existing literature on the simple or double p 
excited Ws Tashion Some approximate quantitative 
are derived, but authors main attention is on the det 


physical mechanization of the system as a demonstratio1 


ment Some results: The existence ola stable equilib iu 
inverted pendulum parametric resonance at certain ¢ 
rrequencies, Interpreting the pendulum as a clock, om 


l t hie SUSPpeNnsloOn Ost Lintion lreque nev is below t 


the natu 


Clock gains From this gain, one can cal 


quency, the 


mean chnergy of the excitation sper 


trum 


= ; > 
Robert Ie. Robers 


Gyroscopics, Governors, Servos 


601. Colombo, G., Remarks and additions to a p: 
note (in Italian), R. OC. Semin. mat. 0 Padova 20, 
ore LOD] 


\uthor generalizes some of his results published bet 


4, Rev. 4069 He shows r., that the merostati 
yyroscope Is stable \V\ ith respect tO a noncye lie COO! 
certain function Vo has an effective maximum Vis the 


Or the pote tial of the disturbing foree and a quadrat 
of the constants of the integrals of momentum In case 
= 0 vy one nonevelie coordinate, the merostatie motior 


je af Vohas a stationary value and fulfills a certain 


condition Civerhard W Brau 


602. Heinrich, G., Experimental and theoretical investig 
tion of the motion of a symmetrical gyroscope running 
pin (in German), Ost. /ng.-Arch. 5, 4, 322-339, 1951 

In order to examine the abrasion of the steel point 


freely upon a sph rical 


metrical gyroscope running 
nhases of the center pin abrasion have been fixed 
graphically Further, the speed of the starting gyro 
heer measured b photor lectric methods as a [tun 
ime. The brake moment of the point friction, calcu 
earher work, Drovides, connected with a mathe mati 
ment of air friction, a good agreement with the measur 
numbers of revolutions over 600/mu The situat 
sponds té the state of drv friction this is to be co 
esult of the high specific pressure. Also, the rising cul 


gyroscope axis, measured by observation in a gy1osect 


with theoretically deduced results. Discrepancies app 


the ease of low rs of revolutions (under 600) a 


FLUTED Ee 
yy strong dependence of the sliding frietion cocfhei 
city in th reach at lowe! sliding velocities. 


From author’s summary by Herbert Bilharz, G 


603. Malkin, I. 
systems (in Russian), Prikl. Mat 
i 


G., On the theory of stability of reg 
Mekh. 15, 1, 


50-06 


Using the second method of Lyapunov, author d 
stability ol the svstem dy 1 ly + fu h, where | 
matrix, / is a constant ve rv, and fis a scalar functio 


function o€ thre compone 1 0 IR Bellma 












MARCH 1952 


Oldenbourg, R. C., and Sartorius, H., Dynamics of 607. Rost, J., Experimental determination of generaliz 
itic regulations |Dynamik selbsttatiger Regelungen| vol.1, masses of a system with mixed friction (in Freneh), Rec! 
_(in German), Miinchen, Verlag R. Oldenbourg, 1951, 25S 22, 39-44, Julv- Aug. 1951 
9 figs., 1 table. DM 26. Simp! 


mple practical means are described for s ating 
lition of this book (1944) was reproduced in this coun- of viscous and solid (Coulomb) friction during analy 
48 by ASME. The present (2nd) edition reproduces thi tion-test data on lightly damped structures 
only minor corrections. It contains the general theory Assuming that structu excited in a pure rmal 
regulators, with systematic use of the Laplace transform, that solid frietional forces are small enough to be replac 
studies of a number of types Ol mechanical regulators their first Fourier-series mponents, author shows their o 

que used lol continuous characteristics Is extended to effect on resonant toreed vibration to be an ai plitude reductto 
ises of piecewise continuous characteristics and to dis Their influence on damped free motion is well known to be a co 
Is, step-by-step regulators. Authors consider that only stant back-and-forward shift of the origin of exponent 

tory behavior can be satisfactory (p. 63) and bases on after each half ey ) ped sinusoid, and this | 

manary condition the definition of his quality lactor comes basis of graphi | scheme for estimating solid 

stvle is very clear; many of the illustrations represent \ecuracy is improved by least-squares procedurs 
hips between nondimensional variables, and will be ap (pplication to fuselage-torsion mode of ground vibration 

by the sp cinlist. P. Le Corbellhier, USA airplane demonstrates presence of both solid and viseou 

and separates them with satisfactory pre Lol 


Blaquiére, A., Extension of the Nyquist theory to the Holt Ashley, USA 
nonlinear characteristics (in French), (. Ft. Acad. S 
233, 5, 345-347, July 1951. 608. Kneser, H. O., On the damping of vibrating cylindrical 
vacuum-tube oscillator in which the amplitude of | rods by the ambient medium 


in German), Z. ange Phy 3. 
ris finally stabilized by a slight nonlinearity in a tubs 3/4, 1138-117, 1951 
Ist 1 Assume that a certain dynamic variable Vis The influence of the ambient medium (a on the a 1 
i differential equation oi the form H,)V - H..)\ of the vibrations of acvill lrical rod is determined expr 
| 0, where (H,), (H2), and (H;) are differential opera including high modes of vibrations in bending, torsio n 
{ there exists a solution of the form Vo= a exp (jwt) and if, — sion. 
hor assumes, (1) all terms involving derivatives of a sare Author finds that one part of the damping, apparent ul 
ind (2) only terms involving the fundamental fr friction, is proportional to the square root of the pressu 
eed be considered, then the defining equations beconye that another part due to radiation is propor nal to tl yr l 
B3a2/4)(H3)|V 0. Now define functions Hy, Hs, all in agreement with theory For torsiona LUO! 
/ here H Is H } with each differential operator 1/at part is prominent and for bending und tension he seco | 
w, and H H + As, \uthor proposes that the Paper contains tables where logarithmic decrement 
implitude is given by that value of a which makes a the different types of vibrations, 
ot of H pass through the origin. Author points out Frithiof I. Niordson, Swe 


juist plots of H, and Hy are made, then a Nyquist plot 


generated for any value of a for any point on Hy and 609. Voelz, K., Damping of vibrating bodies through fric 


tion with the ambient medium (in Crerman), Z. ange P 3. 5 


~» 


tlong a line parallel to the radius vector of the corre 


—e < rr «| . first o - - 
gy point in Hy; as a grows in value. When power is firs 185-187. 1951 


the tube, H 0 and w will be complex. The real part Approximate expressions i ¢ a iif, 
sv @,) gives the initial rate of oscillation. In order f a evlinder vibratit i ree ce ee eee ea 1 
) 1, CVilhae more cy ‘ a ie mead a 
nitial rs » shal ’ ay »@) » final t is eesear ' 
tial rate shall be the ime or the final, it is me i sumptions are made | Ambient mediun 
rtisane angle of H : evalunte d AT Gd). be exactly Opposite to and 2 houndary leave rs of the medium vibrate 


H] Horace M. Trent, USA 


its velocity 


With these assumption und a consideration o 0 
° ° ° energy of the vibrating body and the work of friction at the ll 
Vibrations, Balancing ee ea 


lace ol the body, iuthor { ulates the lo 
(See also Revs. 670, 714, 856, 909) longitudinal, flexural, and 


<7 ’ , The results are compared with those obtained by Wirchhofi 
Heilig, R., Torsional and bending vibrations of thin 


beams with arbitrary open cross section under initial 


German), /ng.-Aren. 19, 4/5, 231-254, 1951 


sph re and cle rived tTrom the diffe re ntial equations of moto! 


Wilhelm Ornstein, USA 


basic paper on theory of elasticity, developing funda 


tions of vibrating, open, thin-walled beams having 610. Deffet, L., Considerations of vibration measurements 
oss section and initial loads. Author distinguishes made in the Quenast quarry (in French), Erplosifs 4, 3, 128° 130 
geometrical coupling” produced by noncoincidence of July-Sept. 1951 
vravitv centers and measured as ‘‘shear center dis- Amplitude, distar und frequency data a u 
{mechanical coupling” from eccentricities of externa at the Quenast quar Various damage eriter H 
hinged-hinged beam is considered as one exampl correlate damage to neighboring structures with displa 
esults: The shear center distance influences a triple in acceleration, ¢ ur lioned; energ l 
haracteristic frequencies if the beam cross section has no Robert D. Speeht, USA 


metry, only a double infinity if the cross seetion has om 


mmetrv. (Note: The triple infinity in. rectangular 611. Minorsky, N., On the nonlinear Mathieu oscillator 
{ reler to two bending Vibrations. one in torsior (in Freneh _f PP | ad Ny Pa s 232, 24, 2179 2180 Juu 1O5 
h of detail and unconventional nomenclature mak: Author dist usses the existence and stabilit Ot appronxininte 


reading R. M. Rosenberg, USA 


j - f at 144 cent ‘ . j { 
perloal solutions Oo the differential equatio ‘ | é i 
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, method used is Un 616. Mettler, E., On the stability problem of forced 


ithor [title source 231 tions of elastic bodies (in German), ZAM AM, 31, 8/9 


14 114) } 223 W50) (Mi? MN) \ug. ‘Sept. 1951 


612 Jacobsen, L. S., and Ayre, R. S., Hydrodynamic ex- cccount of finite deformatio ntroducing the subsequ 


periments with rigid cylindrical tanks subject to transient mo- firmed assumption tha e extension 


tions, /3 41, 4, 313-346, Oct. 1951 tion of time only, and considering a sine-shaped di 
1 l to | oOnts i hy derives a nonlinear ordinary. differential equatiol ) ! 
| itu lealizing order for the time-dependent amplitude, the same equa 
V1 ‘ ‘ ice ) Yravils undamped forced Vibrations of an oseillator vith 
' v 0 Ores cluding third-degree terms of the depend 
plied Krom the known stability properties of this equatio 
| i l are drawn as to the ¢ stence oO ump phenomena, ete 


~ ! i re pres fain dimensionless Folke Kk. G Odqvist Sw 


height of its centroid 617. Raman, Sir C. V., The vibration spectra of cr 
) OF MW heignt vo | aus and the theory of their specific heats, /’ Indian A 
\\ lus ratio ss than about 0° er 34, 3, 141-151, Sept. 1951 


( ( ‘ | ( 
assical Born- von WKWarmd heaorv oO l Vib ‘ 
(7 } 
: — iV ANAIVSIS OF Hornig nodes oO © ¢ sts = unhsou 
! 
- eCVeni ( Snail a ping thi rade lil 
t t ~ ~ ] 1 } 
Vi P | \ tablishiment OF standing Waves hb large rvstal It is 
1 Crys otro S CANO rans ght of certa 


613. Shatashvili, S. Kh., On steady vibrations for given the analysis of infinite crystals by Brillouin deals 
external forces on the surface of an elastic body (in Russiar waves, which are not strictly normal modes; if on 


17 - : 
} BR. os Hlo-ols, Sept. /Vcet magnified model of a diamond lattice one sees 


a ill i | ( ! { stem ot | adhoim Bravais lattices move in opposite directions, spreads Oo 


sions and any fre existing calculations of vibration spectra lead to 
J). RR. M. Radok, England tinuum, and “fone mav feel sure” that caleulatior 
ce ning molecu I ( il degrees of treedo 
614 [Traill-Nash, R. W., The anti-symmetric vibrations of tO similar results ered he observed Raman 
uircraft, .| a) 3, 2, 145-160, Sept. 1951 rystals show sharp lines 
\ - ition is pu a Reviewer believes that all observed effects are ad 
| uv ( | { hey r« i | 7 DinIned HV ¢ ISS heor cept tor ¢ mwhiet 
eile eeead mmped at Which high-frequeney vibrations become quantum-me 
otation in dk degenerate lies above temperature at which anharmo 
wocedure ia the same as that low-frequen Vibrations become large), while aut 
} ns and rests on a confusion between properties of finite al 


Ss \ lattices KR. N. Nabarro, | 


1 


615. Parmakian, J., and Jacobson, R. S., Measurement of 


hydraulic turbine vibration, .\ V1 vy ASME, Atlantic ( Wave Motion, Impact 


\ Pap \-SS, 5 pp., 12 - (See also Revs. 592, 612, 748, 771, 772) 


y of tl mnt des of a 94.7-rom 618. Officer, C. B., Jr., On the existence of Uller 
1O.000 ) tu { lat the Parker power plant Bu seism. So Lorrie 41, 4, 307-311, Oct. 1951 
( < oO d pressure Uller assumed that seismic waves are described | 1 





LoOrm 
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MA C H 


Reviewer finds the arguments obscure, but agrees with 


on, rejecting Uller’s point of view which appears to 


ded on 


misunderstanding of scientific method. — | 


ison for his formula, which therefore explains 


VSical re 


nexpl ination, is meant the correlation of observa- 


plivsi il theory. For an 


Fuhrich 


idequate earlier 
Uller, see J 


for a modern view of group velocity, see Jef- 
Jetfrevs Mathematical physics,’ 479-487, 


severe 
Gerlands Beit ade Geophus 
Cambridge, 


Fritz Joseph Ursell, England 


Smith, A. G., McCaig, I. W., and Inverarity, W. M., 

num impact pressures on seaplane hull bottoms, Avro 
Lond. cu Pap. 4, 37 pp., L950. 

onsider the problem of obtaining true peak pressures 

area from the maximum 

\Mechanical 


3-ft beam and dead-rise 


iNlMmMuUM pressures Over any 


ensured on a diaphragm. pressure re- 


re ¢ mploved on three hulls ol 


10°, 20°, and 30 Through the use of an ‘‘area’’ and 


etor, reasonable agreement Was obtained between 


experiment [or the high angle ‘“‘stall-on’’ flight-path 


he method merits attention but considerable work is in- 


obtaining similar agreement at low flight-path angles 


ning condition Icrnest G. Stout. US 


Gold, L., 
le to theoretical results, Svmp. | 
Publ. 101, 1-13, 1951 


ves nonmathematica 


Ultrasonic wave propagation in materials: 
Test., ASTM 


} . 
Itrasonic 


' } ’ 
} ‘tors Involved 1 


summary of fac 


pulse methods of investigating solids, and describes 
t que, tvpes of waves generated, sources of energy 
Ciood introductory bibliography is included 


Robert W. \Iorse, | s\ 
Friedlander, F. G., On the half-plane diffraction problem, 
VWech. app Vath. 4, part 3, 044-351, LOSI. 


an arbitrary two-dimensional 


Sept 
onsiders the diffraction of 


emi-infinit plane screen The problem is re- 


of finding the solution of two simplet problems 


t is shown rigorously that the solutions of thes 


ey exist, are given by certain formulas. The prol 


then outlined. The method emploved Isa 


that used by Hadamard in his’ discussion 
| formula for A, th 
Hadamard’s ** 


Orem \ remarkably simple 


the disturbance represented by 
Finally, author compares his 
Gunn |[Philos. 7 
Kvvard [NACA TN 1382, 1947 

J. Mech, appl. Mat! 1949], and Fox | Philo 
Soc. Lond, (A) 241, p by different methods 


it is shown that the Laplace transform of the solu 


is obtained. 


solution, 

those obtained by ans. rou. So 
240, 327, 1947 
2, 136, 


71, 1948 


lementary problem agrees with the Green's functions 
the 


england 


two-valued solutions of 


LN. 


om Sommerfeld’s Wave 


Sneddon, 


Elasticity Theory 
(See also Revs. 635, 637, 649) 


Parkus, H., On the extension of the Hamilton principle 
noelastic phenomena (in German), Fed 
Kranz Deuticke, Wien, 295-301, 1950. 
vith the 


hoter-Girkmant 


first law of thermodynamics, author assumes 
sticitv of the bodv to assure reversibilitv of the process 


- the second law of thermodynamics. Defining the ex- 


ternal work by kinetic and strain energ, thor very sk l 
expresses Cntropys sha ree energy is 1! t1o ra t nperatul 
and strain tensor Che principle of minimum potential energ 
then derived for a static load and a ut rimiv distributed 
perature With potential and kinetie energy a UunCtLO 
time, displacement, and strain tensor, Ha ton’s principl 
be apphed to a general case of an elastic body subjected to fo 
ind hea both varving wit! im 

By combining the equation OF heat conduction and bou 
condition, an additional variational principle is set up, 
gether with Hamilton’s principle, determines all temperatu 


delormation phi nomena Ob wan 


623. Sternberg, E., and Sadowsky, M. A., On the axisym- 


metric problem of the theory of elasticity for an infinite region 


containing two spherical cavities, \nn. Meeting ASMIe, Atlant 


Citv, 1951. Paper no. 51—A-10, 9 pp 
Using the rotationally svmmetri tres mnctio app 
authors treat the state of stress in an infinite elasti OLY 


WO sph rical cavit 


¢ ; 
es O 


stress field is acting in the body, while the vities are loaded 
svstem of tractions 

\s the solution could not be given in a finite form, but as 
series, the results require many num ileulation vl ! 
performed bv authors tor two special Cases: l sSurlaces Of the 
cavities Tree trom tractions 2 he stress state at IiiMity ( 


hvdrostatie H. Neuber, Germat 


624. Arzhanikh, I. S., The integral 
formation vector of the statics of an isotropic elastic body 


equations of the de- 


Russian), Do/ fhad. N SSSR S.) 75, 783-786, 1950 
Let 1 lt, Ue. be the displacement vector of a tl 
dimensional isotropic elastic body occupying a bounded don 
Q possessing a smooth boundary surface S Phe displacet 
satisfies the system of differential equations of equilibriun 
uy? \ u)V d 0 
vhere A and ware Lamé’s constants of elasticity and f is 
orc Assuming that the domain Q possesses a Green's funct 
G for the Dirichlet problem, author obtains, in terms of G 
tegral equation satisfied by the displacemer 
first boundary-value problem of elasticity, when $ prescri 
on the boundar’ Ss Analogously SSUuImMINg I I (/ 


i Gareen s tun tion \ ol Neun nn’s pi rid ! rte 


Posse =Cs 


equation satisfied b he 1 ‘ ul i 

volving .V, is obtained wher Is st solution of the second bound 
iv-value problem of elasticit vhen the sur ‘ re pr 
scribed on S. The derivation of the integral equations base 


on two integral equations for the 


AMR 4, Rev. 
Vathematical Revie J 


viously |see jsOl 


Courte {i ol 


Experimental Stress Analysis 


(See also Rev. 640) 


625. 


Ballet, M., and Mallet, G., On the use of ethoxylin« 
resin in three-dimensional photoelasticity for the freezing tech- 
French), C. R. Acad, Set. Paris 233, 16 


nique (in 846-8417. O 


cessive amount DV WI na model mus strammed to ¢g 

] + ; | + 4 | 
enough optical eff ra use ress al SIs tot ! 
recently introduced material, t1 strau equired 
number of fringes is stated to be o 

























































626. Hickson, V. M.., 
stresses on frozen stress models by an oblique incidence 


Photoelastic determination of free 


boundary 


method, /3 J. appl. Pi 2,9, 261-269, Sept. 1951 
a \ th the determination of surface stresses in tl 
} ( is ‘¥ poeart lin problem Invest 
ed retermiunation OF the Tactor of stress concentratho 
’ ul iricle ompression \uthor follows 
} ! ( ) eu l = Cs ror models witl 
‘ ny them a 0 ue mciMdence Instead o 
v 0 t OS he prefers to Use normal sices The 
’ yw this preference is that a closer approximation to 
, , si in be obtained from normal slices than 
v ‘ The paper Is notable tor the great pains 
veh degree of accuracy. Slices as thin as 0.020 
thi esses Were measured to within 2u b ising 
‘ 1 Retard ons wel etermined to withll 
0.005 wr mbining compensation with photoelectri 
s oe tions were observed to within 0,003 it 
il! il 
hes to observe that retardations very close to th 
oul o be determined by removing several thousandt! 


tl ree suriace ol nventl S1LCeS nd mensuring 


I ti ience norm o the ( l! ( 
t | uthor show remarkal tle scatter ar 
ery! e4 CONSIST reflecting the recision methods 
CDP ae \utl erin rates I { he method ot obilicte l 
Cldence u ol high accu Phe difference | Veo! 
( tre neentrat1or r th PrOOVed ¢ Inder ot ned 
l lle! 
Author ( I ) ) | ( ect cou ra) 
I i I ( ! i Cl l not be turned U 
! At thes eing dubbed hioned,”” 1 
) rut I bi . 0 ( ue oO rie rel 
( ! aT 0 >) ISCOpe | rhe ttempt ft 


627. Meier, J. H., Experiences in the application of electric 


strain gages (in ¢ Wau Schive Bauztg. 69, 37, 38; 516-519, 
527-531: Sept. 199] 

O ne sis Of large machines h emphasis o1 

m of SR-+ stra ogre Bridge circuit (a-c or d-¢ 
yg equipme wna pid-respons recorders are dis 
| \ bridge oscillator and amplifier achieving much the 
that employ | wuuthor is deseribed by Bur 
22, p. 101, 1949 Method is given tor computing 
’ of 4-legged strain-ga bridge, knowing individual 
y ' 1 elastic constants of carrier metal (re- 
( hat gag es and principle strain axes coin- 

( \ S < d 1 ude solenoid pickup Nn 

i ee ‘ menasuring aeceleration ands ve 
it¢ Die labor ” orstress analysis in the 
| suggestions should prove useful to the 

ente J. T. Berge USA 


628. Carter, J. W., Stress concentration in built-up struc- 
tural members, -1 nt Engng. A Bu 53. 495, 1-34. 


he F UN I 
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structural behavior ol subjected to repetitive 


This report describes tests carried out to determine sti 


centrations In plates in vicinity of rivet or bolt holes und 


Ing conditions of pitch, gage, edge distance, bearing, and 
Ing foree, Strain measurements were carried out with SR 


and by photoelastic methods The nature of material 


photoelastic mode ls Is not stated. 
usions drawn from the tests are: 1) Stress co 


holes in plates will vary 
, 


9 
conventional spacing Of o-hok 


within r 


tions ut sides ot Opel 
diam and edg 


ances of | 2 diam is maintained The value of this st 


centration will vary between three and four. (2) Stress 


trations at sides of holes with pins In bearing in double s 
centrally loaded plat 


than tor open holes In 


diam-of-hole over width-of-plate ratio of 1 to 3.8, the sti 


be higher 


Mecent: 


times average stress on gross section of the plate. 


») »} 


Ing ieads to higher Viilues 3) Plates connected hy Pllis be 


sides of holes of 20 to 40 or mo 


single shear have stresses at 
stress On gross section ol piate , when load IS appil 


as compared to ] 


average 


trally with respect to width o plate, 


similar plate subjected to bearing in double shear. With |} 


or load applied ececentrically with respect to width of plat 


concentration probably ould be highe j In joints c 


} 
t 


by high clamping bolts, stresses inside hole produced by 


applied through Washer only are CODLDIeSSLV¢ ANial =1 


plate at outside edge of washer are te 


SLO! stresses, equa ( 


—— J 


SHA J 


one-fifth those produced at edge of hole on t 
nected by bearing pins in single shear 5) Members wv 
or pins which may come to bearing due to loss of clampi 
and especially those vith rivets or pins im siete she i 
floor-beam hangers, mav be expected to have a reduce 
strengt! ®) Connecting two o nore ru ul il The 
high clamping bolts will reduce clastic stress concent: 
Improve fatigue strength of members connected, over tl 
strength of plates connected by rivets or pins in single 
plates with Open hotes 7) The itigue strength of men 
nected | high ¢l ping hao ried be urther mcreased 
Vashi Which is tapered nner toward its outside ed 
tribute he cor Ipre w ve stresses be ween Wwasl er and p 
uniformly over washer area S) Clamping foree gre 


member Wilh mere 


that needed to resist Slip of nse stress 
nut or heavy washer, for a given design of washer, a 


re, CAUSE the connected member to have a deereast 


CGihaswa 


Rods, Beams, Shafts, Springs, Cables, etc. 


(See also Revs. 606, 671, 677, 679, 680, 800) 


Pudovkin, M. A., On the computation of the ax 
Vauk SSSR (N.S. 77 


629. 


bent beam (in Russian), Dohladi Akad 


993-995, Apr. 1951 


| 


\uthor considers a beam with arbitrary supporis at 


loads in one plane The loads, if disco 


and arbitrary 


have a finite number of discontinuities 7 By integrati 


the general differential equation Ol the bending curve 


I solution O| the on 


orming the multiple Integrals, the 


Stieltjes The solutior 


ntegral is obtained. 
( <pressed as a Volterra integral equation. The she 
the bending moment, and the 
ated 
Courte of M 


angle at the support ca 
differentiation 


thematical Revi T. Lest 


from the solution by 


630. 
Polish 
Author 


Nowinski, J., Flexure of beams by terminal 
res Veeck S108 Zz. Su 105, 1950. 


mogeneous Cantieve 


considers an isotropic he 





etc. 


AA 


H 
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0, and loaded 
t to a single foree P (P,, P,, 0), 


The z-axis coincides with the cen 


oss section, fixed at one end, z = at the 


bv forees equivale NH 
he point (2y, Yay, f 
the be which is the locus of the centroid of 


a CrOss 


am, 


Phe body lorces are assumed to be zero. The displace- 
are found from the general formula bv substituting 
the Author ce 


an element of a 


ts defined trom above conditions 


expression for the angle of rotation of 


on in the plane of this cross section, which he calls the 
on. The 


ealled the mean 


local rotation of an element containing the 


rotation. The local rotation depe nds 


ng conditions and on the position of the load point Ii 


point comeides with the position of the center of flexure. 


amount of rotation tor every cross section is constant 


The 


zero only if the fixed points are suitably chosen or if 


ally different from zero mean amount of rotation 


subjected to pure torsional couple. The axis of loca 
s|ation which is the locus of a point which is only trans- 
the axis of pure rotation which is the locus of a point 
ot translated in the plane of a cross section, are found 


in general, are some space Curves; when the beam IS 


to pure torsional couple, the ANIS Of pure rotation ts the 
is ol twist. 
Vathemat ca Re ( S T Le ser, | s\ 


Coates, R. C., Solving beam problems by relaxation 
Engineering 172, 4472, 456-457, Oct. 1951. 
erential equation of the deflection curve of a beam is 
appropriate difference equations. Solution of result 
relaxation method gives 


the 


linear equations by 


taneous 


astic line. deflection lines o 


I;xamples treated are 


ipported prismatic and nonprismatie beams, and 


influence line (by Mueller-Breslau’s theorem) o 
nonprismatie beam fixed at both ends. 

Gi. Sved, Australia 
Gorgidze, A. Ya., The torsion and bending of com- 
irs with slightly curved axes (in Russian), Trudy Thiliss 
17, 95-130, 1949. 


mtains an approximate solution of Saint Venant’s tor- 


Razmadze 


ure problems for a slightly curved compound bean 


materials with different Young’s moduli but with lik 
tios. The cross section S of the beam consists of ar 
| 


le closed contour Lo, containing within it a set of 


ping regions S = 1, 2,..., m) bounded by simplk 
ours 5 s The contours L i 0), l, a ; are glvel 


2 Ol the form f(r + 22) 4) = O, where the coordinate 


Wong the length of the beam, so that the axis of the 
the undeformed state, is a parabola whose curvature is 
The lateral surface of thi 


act in the 


the small parameter fr. 


ress and the external forces end 


ols 


ponents of displacement are assumed to be continuous 


the cross section S. If the coordinates e; WW C defined 


n= y, § = zare introduced, the equations of con- 
ime the forms f(£, n) = 0. \ change of variables ir 


equations leads to a set of linear equations In the 


variables €, n, C provided that one neglects terms of 
The 


eins Of extension, torsion, pure 


paper contains solutions of such equations 
and flexure 


thre =i 


bendi vy, 


with illustrations of the first three of 


se foree, 


] 
| 
I 


Illustrations deal with a slightly bent cireular bear 
The treatment follows 


Vau 7 


SSSR 24, 110 


circular core, 
elishvili [Jzv. Akad. Nauk SSSR, F 
2! and P. Riz [Dokladi Akad. Naut 


ty FOS9 I.S 


L col eentric 


Sokolnikoff, Us \ 
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633. 
an elastic foundation, .1, So Ie) Proc. Separate t IS 


Popov, E. P., Successive approximations for beams on 


May 1990 rans. A So I 116, 1083-1095, 1951 

Paper demonstrates application of Stodola Vianello iterative 
procedure with graphical integration to det ne the elas 
curve of a finite beam resting upon an ideal elastic foundatio 
iitfeets of eccentricity of loading, variable rigidity of beam, a 
nonuniformity of foundation modulus are shown to be eas 
eluded 

First evele assumes soil pressures as under at s ts , 
beam. To compensate for tendency to overshoot, author u 
average of initial and final values of each « eas bas w succes 
ing evcle Reviewer believes that averaging ol yu ax 
undesirable for certain ranges of beam rigiditv-to-four 
modulus ratio and that experienced engineers mig! sie cde: aman 
realistic first assumption \utho sie tes ee 
the procedure and thus may be just 

John KE. Goldbe USA 
634. Schade, T., Calculation of the pressure distribution of 


a loaded beam on elastic foundation German), ZAI AM 31, 


8/9, 272-27 Aug. /Sept. 195! 


} 


] ] { . ] ] + ; 
nection Of beam and foundation, author give 


quating local ce 


a linear integral « quation for the reaction o he fou mm, WI 
ean be transformed, using Hamel’s solutio stem ! 
equations. The results of three examples are given in graphs 

W. L. Esmeijer, Ho 


635. Sheng, P. L., Note on the torsional rigidity of semi- 
circular bars, Quart ppl. Math. 9, 3, 309-310, Oct. 1951 
Author finds the exa value for the torque 7° transmit te 
semicircular shaft of radius a, shenring modulus wu, and y 
twist a, to be 
l paar? — 8)/27 O.20 006 Ua 
vhich is to be compared with published values 0.296ua 


0.2966 paat. The closed form of the resu ound by 
exact sums of sever erles D. L. Holl, USA 


M., On torsion of 
VJ if VJ 


636. Abramyan, B.L., and Dzhrbashyan, M. 
shafts with variable cross section (in Russian), P? 


15, 4. 451-472, July-Aug. 1951 

Boundary consisting of two il inders having the same 
ixis but differen { s consider [wis y uu { 
pplied by means of tang ions exerted upon portions 0 
evlinders \ccording » theo Tt 1. Niche und A 
F6ppl thi displacement it al | nt is durected a wht ang 
to the axial plane passing throug I pomt so that stress Col 
ponents can be expressed mi ter . ngie Tunction Dividing 
the shaft into three portions (one of them belonging to bot 
cylindrical bodi stress functions are four e form o 
series of Besse] ll = oeff hese s y roots ¢ 
an infinite svstem of linear equat Numerical example i 
given illustrating application of theory Results are not con 


637. Mitra, D. N., Torsion and flexure of a beam whose 
cross section is a sector of a curve, /3 tla math. Soc. 43, 
11-45, Mar. 1951 

Paper extend 0 reu tor, reviewed earl 
AMR 4, Rev. 2103], to the more general case \Iethod follo 
ix the same a nh pl Is pup ru ’ I ) ) 
unknown mapping netior orresponding to. the 


hounding curve. W.S. Hemp, | 
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638. Anderson, C. G., Flexural stresses in curved beams of 
I- and box-section, /vst Vecl ky Dp Vech. 163, 


WEP. 62) 295-306, 1950 


| Isecad this iy mi whic 
l ) | whic 3) sf mis, oO yto lar 
J I rats se Gi on ao 8) 
i I} re CH 2% pre l tl j l ~ 
} 
- ? rie Y wed mito O parts itheo 0 
\ ) y tl ‘ } ) of Winkler 
(; \} (,ough and others nd a theo Ot distortion oO 
ns ist I I stigation of von Karman 
l Bach, Ste harat nd ol 5 lI Win r-theol 
la hypert lis ition of circumferential 
si ary wre tl Vitt pian Stress 4 i SIS 
) ) I aesigner s 0) 0 \ \ ie pig 
‘ \utho ends the issical theo 
' vdditional v | s, figures and 
' y i y 
) ) 2 LOS1L 1 ) l iy 
} , 
. ‘ { ) OSS 


639. Benischek, J., General calculation of stresses in a 
circularly curved tube nonuniformly heated from outside and 
loaded by an absolute internal pressure greater than atmospheric 


im (i ! / irch. 5, 2, 117-129, 1951. 


| ( hye I o oru and is heated so that 
yu | t tu \ 1¢ ro ri¢ insicl 
1 rdimg 1 1s rile rie 
( L s Ms I pera- 
lv ithe t Sassu Ltot Lear 
i l ) ‘) | ! sy nid wid } 
; >t? > u uy i nonho ov ( 
l ( Solutio 1 orm ot a 
”) u ition oO CSS6 Results « Ty 
eve ) l portio ubes Sten Olle 
Nu ) l vu 0 11 
I i Lr} Ss] vy, and 
( iL th howe ! - ) 
» judy rt . Y wecific values thus 
} not v ! \. D. Topping, USA 


640. Aubaud, J., A photoelastic study of stresses in the 


fillets of a pair of spur gears rer Recl o. no. 22, 33-38 
Ju \u LOD] 
| “ “ ition of ‘ stresses 1n a 
irs wear pa Hispano 95 spur reduction Double- 
Plexig s models were used, statically loaded Various fillet 
} } 1] 

} ‘ Ves irs] il uv Vries ) Lil OUT i i- 
ing uncl ur si lar fi edu stresses 

A] 0 ‘ rochoidsal ets \ to t 30 
& yarn | lL expert 
lon Sho ia 20 clue ) } '®) i 

| nv rexesbiane 

Ewen M’l england 

041. Popov, E. P., Nonlinear problems of the statics of thin 


rods Nelineinie zadachi statiki tonkikh sterzhnei], \loscow 
(iosud. Izdat. Tekh.-Teor. Lit 


LO4S. 170 pp., | plate 


monograph devoted to a svstemati 

l t ) ss 0) istosta ‘problems on 

\ IS vds and flat blades. The theory, includ 

m of the Wirchhotf equilibrium equations, is 

$ fisap LQ pp Pha remaining two chap- 

problems ) ls v of tl rods deformed one 


APPLIED MECHANICS REVIEWs 


plane The book summarizes all significant published r 


problems of this category up to 1948. A distinguishing fi 
the work is that the exact solutions are pre sented in a for 
ble for numerical computation, so that they can be used 
The bibliography contains 85 ite 


which is dated 1867. I 


by a stress analyst. 


earhest ol », Sokolnikoff 

642. 
bending and torsion, Ame, 
33, Sept. 1950 = Trans 
LOSI. 


Ss Timoshenko 


Sourochnikoff, B., Strength of I-beams in combined 
Enq a Prov 
Engrs. 116, 1319 


Hoc. ¢ 


Sep 


Ame 2 Soc. ( 


MeGr: 


using the energy met 


‘Theory of elastic stability,’ 


1936] discussed this problem by 
I 


angle of twist in the form of a cosine series, 


taking the 


term of the series being sufficiently accurate for most eng 


applicat 1Ons Author makes some extensions and uses the 


tion method, ASSUMING the angle ol twist to be ap 


quations for the torque for the cases of concentrated 


center and uniformly distributed load are approximate ai 
Olas and straight lines. Results are probably accurate 
t presented in a fort 


a 
B. i 


for engineering applications, but are m 


ble for use ih design Cate Wood cis 


Plates, Disks, Shells, Membranes 
(See also Rev. 583) 


643. Wei, C., The state of stress in toroidal 
shells with azimuthal rings under torsionally symmetrical st: 
in German), Engng. Rep. nat. Tsing Hua Univ. (A) 5, 289 
1949, 


r ¢ 
The present 


and 


maper deals with axisvmmetrical defor 
The object is similar to t 
$249) Author 


toroidal shells 


AMIR 4, Rev. 


thin elastic 


R. A. Clark 


obtains I 


totic solution of the homogeneous differential equation 1 
Bessel functions of order , not knowing of the tabl 
modified Hankel functions of ordet and their d 


Ann. Computa 


tion Lab., Harvard Univ. 2, 1945]. The 
otic particular solution of the nonhomogeneous ¢ quatior 


+ 


the crucial part of the work appears in a form which app 


more complicated than the corre sponding result in Clar 
\s example of application, the author calculates the st 


shell 


loads in the direction of the axis of the torus. 


complete toroidal which carries equal and Opy 


ho. Reissme . 


644. Lur’e, A. I., On the equations of the general th: 
elastic shells (in Russian), Pri/ Vat. Mekh. 14, 5 . 
Sept.-Oct. 1950. 
three-dit 


shells, the 


a two-dimensional one through a 


In the classical theory of elastic 


proble I 1s reduced to 


tion of eight forces and moments which are statically « 
to the distribution of the normal stresses o,; and o and tl 
stresses T T», along the lines of curvature in the middle s 


connect 


Four of these quantities, S,, So, H,, and Hs are 
equation: S; — S. + H,/R, — Ho/R 


duced to account for the 


O and are speci 
shear stress T This note sho 
all equ itions of the elastic theory of shells these four 


replaced by two quantities S and H given b 
28 =Si+ S Hy/R H2/Re, 2H H 


Further, within the limits of accuracy of the thin she 


and H are given by : 
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y and w* are, respectively, the shear strain and the rotation 
middle surface. 
of Mathematical Reviews H. I. Ansoff, USA 
645. Miinz, H., An integration method for the calculation of 
nding stresses of axisymmetrical shells under axisymmetrical 
id. II. Communication (in Ing.-Arch. 19, 4-5, 
ed 970, 1951 
homogeneous part of the differential equations found in 
AMR 4, Rev. 4107] is reduced, by substitution of com- 
Poisson’s ratio and the relative 


German), 


riables and neglect of 
of the thickness of the shell, to two systems of two linear 
tial equations of the first order. With these simplifica- 
lowable when the meridian tangent does not fall steeply 
he axis of the shell, the evaluated equations are easy to 
numerically, 
an iteration, the influenee of the neglected terms can be 
Particular integrals are found with the method of 


ed Tor 


ation of constants. After an application of the theory on 


] 
\ampies 
} 


tubes with a particular form of the meridian sec- 
in integration method is given for the flat plate. 


M. Botman, Holland 


646. Clark, R. A., Gilroy, T. I., and Reissner, E., Stresses 
and deformations of toroidal shells of elliptical cross section. 
With applications to the problems of bending of curved tubes and 
of the Bourdon gage, Ann. Meeting ASME, Atlantic City, 1951. 

no. 51 A-11, 12 pp. 


ithors show that the membrane solution of I]. Lorenz for a 


— 


toroidal elliptic shell under uniform internal pressure 


= the basis for a theory which considers bending—the results 
nding on two- parameters b/c and be/ah, where 6, c are semi- 
of section, a the radius of the tore measured to the center of 
tion, and hk the wall thickness. A trigonometric series solu- 
(it veloped for be/ah small while asymptotic integration is 
or be/ah large—the two solutions overlapping to cover the 
Authors show that as bce/ah vanishes, the 


For 


The mem- 


range ol he ah. 
um stress is bending since the direct stress vanishes. 
reasingly large, the reverse situation holds. 


solution is shown to be correct only if be/ah is sufficiently 


above results are applied, with some modification, to a 
(I tube. 
d. The 


the values of both parameters where the asymptotic and 


Ixpressions for the effective stiffness (#/) are de 
stiffness depends on both parameters. Curves 
olutions agree. The results are also applied to a Bourdon 


here a moment correction is necessary. Curves show, i 


r, bot! series and asvmptotice solutions for: | fatio of 
{ koment based on direct stress to corresponding moment 
> 


rs theory 2) ratio of maximum bending stress to 


ding stress in cylindrical tube. A formula proposed by) 
in curvature is shown to be illogical] Kon 


Hh, simple approximate expressions are derived. 


the ¢ hange 


onal curves and discussion compare the results with the 
solution for the thin elliptie shell and the bending solu 
The 


mits of validity for the membrane solution will be wel 


the straight elliptic eyvlinder. establishment. of 


Authors suggest the analysis be extended 


engineers 


values of the paramete! h /¢ and to eross seetions other 


tical Herman A. Lang, USA 
647. Jung, H., Pressure distribution under elastically sup- 
ring plates (in German), ZAM AM 31, 8/9, 279-280, Aug. 


. 5] 
complements an earlier paper where the mathematical 


treated [AMR 4, Rev. 1088]. A finite plate is assumed to 
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rest without friction on a semi-infinite elastic foundation and sub 
jected to rotationally symmetric load. 

Stresses and displacements are given, using Love's displace- 
ment function for solving the given bipotential equation. Dis 
placement function is obtained by multiplying each integral of the 
bipotential equation, all of the same parameter, by another 
suitable function of the same parameter, adapted to the actual 
deformation pattern using Hankel transforms. Terms are ade 
quately summed up and integrated with respect to the parameter 


\ linear 


equilibrium conditions, 


equation system 1s obtained from the boundary and 


enabling the unknown constants of the 
assumed function to be obtained. No numerical results are given 


sven T. A. Odman 


Sweden 


648. Levi, F., Influence surfaces and adaptation phenomena 
in plane plates (in Italian), G. Gen. civ. 88, 5, 326-335, May 
1950 = Ric. sci. 20, 4, 482-486, Apr. 1950. 


See AMR 5, Rev. 71 


649. Dzhanelidze, G. Y., On the theory of thin and thin- 


walled rods, \V AC'A 77 1309, 18 pp., Oct. 1951 

See AMR 4, Rev. 3919. 

650. Griffith, G. E., Stresses in a two-bay noncircular 
cylinder under transverse loads, V.iC'A 7)N 2512, 34 pp., Oct 
1951 

Paper gives an analysis, involving simultaneous solution of 


eighth-order differential equations, for stresses in a two-bay non- 
circular cylinder, enclosed between ring bulkheads rigid in their 
planes with the middle flexible ring subjected to concentrated and 
distributed loads. The noncircular fuselage is approximated by 
using circular sections of different radii and joining the sections at 
points of tangency. Shear and axial deformations of the loaded 
ring are neglected, but eccentricity of ring and sheet is included 
Two numerical examples given agree with previously published 
circular shell data. Clarence B. Matthews, USA 

651. Lepik, Yu. R., Two remarks on the theory of stability 
of plates beyond the elastic limit, taking account of the compressi- 
bility of the material (in Russian), Prikl. Mat. Mekh. 14, 5, 5538 
557, Sept.-( et. 1950. 

A. A, 


materials in terms of the theory of small elastic-plastic deforma- 


Iivushin has discussed the problem for inecompressibl 


tions. Present paper discusses the validity of [lyushin’s results 


for compressible materials. It is shown that the solution under th 


assumption of incompressibility approaches the true solution as 


buckling stress in 


the difference between the vield stress and the 


ereases, On the other hand, the solution based on the assumption 


of small } lastie deformation Can be ust d only sa) long AS the bucl 


ling stress does not exceed the vield stress by more than 3° 


The second part of the paper formulates four conditions under 


which the relative thickness of the plastic zone remains constant 


in compressible materials. It is shown that the assumption of 


incompressibility leads to an overestimate of the relative thir 


ness. 


Courtesy of Mathematical Revieu H. 1. Ar 


isoff, USA 


652. Popov, S. M., On the cylindrical form of the loss of 


stability of plates beyond the yield point (in Russian), Prikl. Mat 
Uekh. 14, 5, 548-552, Sx pt.-Oct. 1950 

The problem was considered before by A. Ilyushin [‘Plast 
iiy,’’ OGIS, 1948] and leads to one transcendental equation and 
two quadratures. A practical determination of the stiffness on 
the critical load, the elastoplastic boundary, and the unloading 


zone is rather difficult, since the upper limit of integration 





pends on the transeender equation, Whieh mm turn is connected 
to one of the integrals Livushin VIVES upper and lowe! pounds 
or the ratio of the thickness of the plastic range to the thickness 


of the plate and concludes that the buckling load would not differ 


much in this approximate treatment Present paper shows that 


the bounds mentioned do not permit such a conelusion Lhe 
critical load, indeed, does not differ by more than 6°,. T 
boundaries of pure plas i¢ deformation are determined and 
ative kness of the plastic range is found 
Cseora He i | s\ 
kli bl 
Buckling Problems 
(See also Rev. 685) 
653. Massonnet, Ch., Experimental investigation of the re- 


| rench 
L951 


sistance to buckling of the web of solid web girders (in 
Bull. Centre Etud. Constr. Génie civ. Hyd. Fluviale 5, 67-240, 


are given of a test program in Belgium, to establish rules 


for designing solid web girders on the basis of safety ar 


economy A Jarge portion of the paper is devoted to a detailed 


1 


,] ! } 1 ‘ 
tient literature on plate DUCKING sSectlonhs 


tlso devoted to results of recent tests by other investigators 
“isting specifications In several countries 
The test themselves are described in vreat detail. Southwell s 
! for the nondestru 


Author 


calculated by 


thod is found to tv the most sutistactory 


also tested to failure. 


web girders are 


ludes that the theoretical critical load, as 

fimoshenko’s formulas for a simply supported plate, should b 

multiplied by a factor of safety of 1.35 for buckling due to shear 

and by 1.15 for buckling due to bending. These coefficients give 
ee : 


uitably large factor of safety with respect to the ultimate load 


Harold Lurie, USA 


654. Woinowsky-Krieger, S., On the buckling safety of 
square plates with laterally displaceable boundaries (in German 
Ing.-Arch. 19, 3, 200-207, 1951. 

Author calculates the buckling load of 


laterally 


a rectangular plate 
ompressed in its middle plane by forces umformly dis 
tributed along two parallel sides which are free to move in a 
direction perpendicular to the plate, the two remaining edges 
Numerical results are 


peng simply supported presented in a 


ligure for two values (0 and 0.3) of Poisson’s ratio. Icxtension is 
made to plate S ol which one of the sides, along which the load Is 
applied, is simply supported or clamped 


M. Kuipers, Holland 
655. shell of 


variable curvature, .\V A¢ 
Translation from ZWB Fo 


Stability of the cylindrical 
A TM 1302, 64 pp., July L951 


schungsbericht no, 1671, Sept 


Marguerre, K., 
1942 


656. 


Polish 


Nowacki, W., Particular cases of buckling of plates (in 
Arch. Mech. stos. 2, 107-122, 1950. 


Author onsiders two Cases: | \ plate Ol infinite lengt! 

ly supported on the edges, compressed at the edges by a dis 

ibuted load in the plane of the plate and loaded bv a dis- 
tributed load p perpendicular to the plane of the plate. TI 
pl eC 1s re Ll additionally | two co hntra 110 s Pan 
ilso has points of support between the edges 2) A gu 

supported on the perime ompressed 0 Oppo 

edges by a distributed load q in the plane of the plate, and 

maded by a distributed load p perpendicular to the plane of the 

plate. The case where an additional point of support is added is 

SO ¢ sidered The solution of the partial differential equations 


series is found from the given conditions 
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hoth cases are deter: 


T. Leser, US 


and the eritical values of P and q in 
(‘ourtesy of Mathen ‘al Reviews 


657. Campus, F., Thoughts on M. Dutheil’s method for the 
analysis of members in compression and bending (in | 
Ossature métallique 16, 1, 33-43, Jan. 1951. 

Paper contains a systematic discussion of strut formula 
as Well as some considerat 


S. Hemp, E 


the idea of initial eccentricity, 
the general problem \W iv 
658. Dutheil, J., Discussion on the buckling of mem! 
compressed axially (in French lique 16, 6, 31 
June 1951. 
In his 


Cire. 


), Ossature méta 


Bat. Trav. 


Ingrs. Indust 


Inst tech. 
rou, Be bye 


two previous papers 
L947: Soc. 


I, p. 35, Sept. 
1950] author recommended the method of as 


May 


inaccuracies as 


no. 3, 
a basis of column design. Advantages 
method—a more reliable basis for a propel factor of safet 
better consistency with usual methods and principles of des 
strength of materials—are well known, and it is due to thi 

that this method was adopted in new French specificati 
In the 

a discussion with F. Campus [see pri 
AMR 4, Rev. 1094], author ba 


proposal to compensate assumed inaccuracies by initial def! 


the design of steel structures ( Reégles CM 1946 . 
article, in course of 


review] and Ch. Massonnet 
of the column depending on the length of the column, thi 
of the cross section, and the maximum stress from bending 
outermost fiber, and carries out his way of calculating 
under combined action of bending and compression. 


Dragos Radenkovié, Yugo 


659. Salvadori, M. G., Numerical computation of buckling 
loads by finite differences, Proc. Amer. Soc. civ. Engrs., 1) 

Trans. Engrs. 116, 590-624, 1951. 

See AMR 3, Rev. 1891. 


A ner. Soc. Cl, 


660. Paris, A., Buckling of beams with solid or open we 
in French), Bull. tech. Suisse Rom. 77, 17, 225-231, Aug. 1" 
Author develops approximate method for calculating 

stability under bending moments of deep narrow reinforce: 


crete beams with solid or Vierendeel type webs. Standard o 
ods are unsafe because concrete is unable to resist tensior 
and torsional resistance cannot be of Saint-Venant typ 
same reason, graphical or numerical methods have to b 
Paper is useful attempt to solve difficult problem but valu 
be enhanced by experimental cheek on necessary simp 
assumptions P. C. Dunne, Eng 

661. Holt, Morris, and Clark, J. W., A study of end conn 
tions for struts, Proc. Amer. Soc. civ. Engrs., Dec. 1949 
Amer. Soc. civ. Engrs. 116, 223-245, 1951. 

See AMR 4, Rev. 1108 

yf 


Joints and Joining Methods 
(See also Revs 661, 710) 


662. Hartman, A., and Duyn, G. C., Comparative in\ 
tion of various types of riveted connections under a pu 
load. I (in Dutch), Vat. Luchthlab. Amsterdam Rap. 


pp., 4 tables, 10 figs., Jan. 1951. 


Report deals with results of first part of comparative t 
various types of riveted joints used by aircraft indust 
report (in English) will summarize all tests. Present 


round and countersunk rive 


T Alelad sheets: spe 


with two tyes of 17S rivets 


9 


of 3.1l-mm diam in 0.8-mm 24S 
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6 rivets in two rows. Tests were made in Amsler high- 


vy pulsator. Strain measurements were made to verify 
:; ty of stress distribution over width of specimen. No 
the sig int differences in static or fatigue strength were found for 
Test results are described in detail. 
F. J. Plantema, Holland 


tvpes of rivets. 


603. Kihara, H., Fatigue strength of spot-welded light alloy 

ints, Weld. Res. Suppl. 16, 10, 529s—536s, Oct. 1951. 

Specimens were tested from plates of SDH (super Duralumin 
rs treated) 0.0382 to 0.08-in. thick with tensile strength of 
2 8,000 psi, statical shearing strength per welded spot being 

{70 lb (0.032-in. thickness). 
fatigue strength was proved. 


First the effect of mean load 
Shearing fatigue strength 
it, Which has any mean load, can be estimated by testing 
versed fatigue strength and statical strength. The smaller 

gin of plate in single-lapped joints, the lower is the shear- 
tigue strength. 

scertain the effects of pitch of spot welds upon the pulsat- 
ero-tension) fatigue strength, single-row and double-row 

oints of 0.04-in. plates with 2, 3, 4, 5, and 6 spots and with 
es of 1.0, 0.67, 0.50, 0.40 and 0.33 in. were proved. 


sis were also made on seam-welded joints to be regarded as 


Fatigue 
ke pitch of spots. When the pitch p of the spots was larger 

n 0.5 in., the mean tensile fatigue stress o of joint is shown by a 
P erbohe curve 


' o = n-S,/p-t, (p > 0.5 in. 1] 


« lis the thickness of plate, n the number of rows, and S,, the 
tigue strength of one spot. When the pitch is smaller, the 


ped joints will break all at the same load 


< 0.5 im. 


bo 


og = O,, = const, (p 


m 


umerical values of S;, Se, o1, and o» are given in 4 
Saturated pitches for fatigue are about 0.5 in. for single- 
louble-row joints, while for the statical, saturating pitches 
row joint are always larger than that of the single one. 


Ik. Siebel, Germany 


664. Cooke, B., Pipe joints for hydraulic power transmis- 
sion, /nstn. mech. Engrs. Proc. 164, 3, 308-314, 1951. 
draulie machinery suffers from the disadvantage of leakage 
fluid. Faulty pipe joints are one of the main offenders in 
pect. In this paper, author describes some tests, carried 
. variety of pipe joints, to find a satisfactory one. A joint 
ing were designed from the results of the tests. 


From author’s summary 


Structures 


(See also Revs. 632, 653, 660, 723, 860, 885) 


2005. Pirlet, J., Statics of rigid-frame structures [Statik der 
rahmenartigen Tragwerke], 1951, vii 


. SO figs., 5 tables. 


serlin, Springer-Verlag, 
DM 24. 
bining the carry-over and distribution factors of the 
stg A" (‘ross method of moment distribution into a ‘‘degree-of- 
factor, author reduces the labor of analyzing continu- 
s or rigid frame structures. His method is valid for 
vith no sidesway and for systems in which each mem- 
symmetrical so that the change in slope at 7, due (o 
Vf aeting at k, is equal to the change at k when is 


itations may be arranged in tabular form and methods 
nining exact and approximate values are presented 


103 


Several factors are precomputed and given in tables for intervals 
so small as to preclude interpolation in many cases. 


Nomenclature is logical but complicated. It is developed and 
explained clearly so that an engineer using the method frequently 
should readily master and retain its details. They cannot be 
summarized in brief and lucid form. 

Illustrative examples, exact and approximate, indicate how to 
combine factors and how to use influence lines for typical solu- 
tions. The procedure appears advantageous for multistory, 
multibay structures since each operation may be represented by a 
tabular quantity to be evaluated by one skilled in the use of com- 
puting machines though not necessarily in the analysis of multiple 
Newell, USA 


indeterminate structures. Joseph Ss 


666. Lamberg, R., Frame structures with dependent angles 
of rotation of the members (in German), Bauingenieur 26, 8, 
240-244, Aug. 1951. 

Author presents a method of solution of elastic rigid frames 


composed of members of constant moment of inertia 
tie and equilibrium equations are arranged in symmetrical matrix 
form in terms of the unknown joint and sidesway angle changes 
Solution of the matrix is suggested by means of the Gauss algo 
rithm. Several examples including an unsymmetrical trapezoidal 
frame are discussed, but no numerical solutions are indicated. — It 
is doubtful whether the method offers any advantages over the 
conventional moment-distribution techniques, 


John Morley Luglish, USA 


667. Ewell, W. W., Three-dimensional displacement dia- 
grams for space frame structures, Proc. 
Separate no. 20, May 1950 = 7T'rans. Amer. Soc. civ. Engrs. 116, 
809-827, 1951. 

Author applies to space pin-jointed structures the construction 
of Williot-Mohr The 


ubicating a joint in such a diagram depends upon the knowledge 


Amer. Soc. civ. Engrs 


displacement diagram. possibility of 


of the variations of the distances between the joint considered 
and other three, already ubicated. The ubication of such a joint 
should be obtained as the point of intersection of the three planes 
normal to the directions of the lines joining the joint considered 
with the other three. To begin the drawing of the diagram, it is 
necessary to know the displacements of three joints, or to make 
hypothesis modifving the vinculations of the joints in such a way 
that the previous condition is satisfied. 

Then it will be necessary to go back to the real conditions with- 
with a 


out modifying the deformation of the strueture, that is, 


kinematic movement. The concepts applied are the same as for a 


plane Williot-Mohr diagram, translated to space., (The previous 


description would be that of a plane diagram if in it the words 


“three” and “plane were respectively replaced by “two” and 


‘straight line.” 
The graphical representation of what has been stated, USING A! 


does, orl 1 


orthographic and an iconographie plane, as author y 
nates a very complex construction, even for the first example de- 
veloped, which is quite simple. 

The results of the first example and a part ol those of the s cond 


are checked by the classical analytical « ypressions OF virtual Work 


indicating a maximum difference between both procedures of 1 


In this respect, reviewer agrees with author's opinion, that “The 


concurrence of valu Ss by the two methods is necessarily deper a 


accuracy which the 


‘and adds that thi 


degree ol with three-dimet 


ent upon the 


degree of accura 


sional diagram is drawn, 


author has taken to obtain such asmall error af sO ‘ompl K a 


te! 
graphical construction must have been very high, perhaps greater 


than allowed in a professional office. In this respect the seal 


employed, which is not indicated, must be of great importan 
formulated by W. W 


Practical observations and suggestions 





668. Baker, J. F., Behavior metallic 
frames (in French), Pe 
Author 


rational and us thle me 


and conception of 


Soudiire a2 128 146 QSL. 


deseribes progress that has been made on developing 


thod of structure analysis based on condi 


tions lor 


aliure priit jr i COMpare l >the more OMNOT 
isSlumiptlo t elusti MNAVIO i] "> Mut thos elias Whiel 
lof further ce op \ lef Summary is 

riven Oot tl not entirel ul sslu tttempts of the Steel Struc 


tures Research Committee (British) from 1929 to 1936 to devis 


lmnproved and not excessively compli ited method of elasti 


ilV SIs From 1936 to 1939 and since World War IT, mue nh prog 
ress has be nade in the fleld of plastic analvsis. [tems discussed 
’ Si bending, with and without longitudinal tore but 
vithout instability), action of portal frames, shear combined with 


flexure. coneentrated loads, stram hat lening, lateral instability 

repeated loads, deflections, and complicated structures, especially 

multistory buildings M. P. White, USA 
669. Krall, G., On new construction methods in bridge 


building (in German), Schweiz. Arch. 17, 9, 257-268, Sept. 1951. 


describes several arched bridges of reinforced concret: 


Paper 
ereeted in the Melan system. Sequence of concreting is directed 


sO nS ft 


action of the Melan seaffolding 


a) mal e possible a COMMON 


lus first-poured parts, to support parts ‘onereted thereafter 


1 
t 
Creep is taken into account and some (known) formulas are 


quoted H. Craemer, Germany-Egypt 

670. Delpuech, P., Dynamic flexure and oscillations of 
bridges (in French), Ann. Ponts Chauss. 121, 1, 2, 3; 1-41, 225 
247, 321-344: Jan.-Feb., Mar.-Apr., May-June 1951. 

The study is made up of four parts. Part one deals with the 
oscillations of a uniform, simply supported beam due to the pas- 
An approximate solution based 
This 


solution is compared to that given by Stokes. Fair agreement is 


sage of a smoothly running load. 
on the static deflection of a slowly moving load is given. 


obtained at low velocities of the moving load. Free oscillations, 
oscillations due to two smoothly moving loads and impact are 
considered 

Part two deals with the oscillations of long-span uniform beams 
whose mass cannot he neglected The oscillations are caused by “i 
moving uniform load 

Part three treats the damping and resonance of uniform simply 
supported beams. The last part concerns experimental methods 
ind measurements of bridge oscillations 

In parts one and two, much space 1s devoted to critical veloc 
ties and dynamic coefficients. This is an attempt to consider in a 
simple manner the different factors, beside span length, that enter 
into a study of the Impact of a beam due to moving load The 
study | rings tog ther and reviews much of the Important earlie! 


work done, primarily by French writers, on this subject. 


The papers contain numerous typographical errors and omi 
sions lio D’Appolonia, USA 
671. Blakey, F. A., A theory of deflection of reinforced -con- 


r 


crete beams under short-term loads, ag. Conc 
Aug. 195] 


Res ho t 3 &, 


Results of load-deflection tests are reported on tension rein- 
forced-conerete beams with a variety of reinforcement ratios and 
two different concrete strengths Results are compared with 
theoretical determinations. It is assumed that up to first tension 


VW /ET, holds, where J 


is the moment 
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of inertia of the transformed section, including concrete in 


Sion. (nother expression is used for loads higher than tha 
which the concrete stress becomes equal to the modulus ot 
\bove that load, concrete in tension is entire! 
which leads to y” = WV pbd Bil —k)(1 — Cl | 


used for (elastic) os well as reetan 


ture 
counted, 


linear 


equation can be 
completely plastic) distribution of concrete stresses by 
priate adjustment of & and C, 
loud-deflection 
shows thut 


proximated by two straight lines, 


experimental ‘urves ure 


CONTINUOUSIY Cu 


from beginning Author these are most close 
’ using the first expressiotr 
/” up to the modulus of rupture load, and the second for hi 


with k 


loads, and C for elastic conditions. If k and C for 


tangular stress distribution are used, satisfactory agreeme) 
not obtained. 

The values of n and f, were not determined by separate test 
and 8&(f 


Britain 


the same concrete, but were assumed to be 30,000 if, y 


respectively, expressions apparently current in 


most likely as uncertain as those used in the United States 


Ceorge Winter, USA 


672. Cowan, H. J., Ultimate strength theory for’ eccentri- 
cally loaded reinforced-concrete columns, Vag. Concer. Res 
19-22, Aug. 1951. 

The theory proposed here is based on a trapezoidal Stress 
tribution at failure, as proposed by F 
veloped by V. 


ponent of the eonerete strain to the total 


Von Emperger and d y 


P. Jensen The ratio at failure of the plastir 


strain ‘plast 
ratio’) is assumed to have been previously determined 
evlinder tests 

In the case of primary tension failure there are two unkno 
to be determined: the location of the neutral axis and the n 


tude of the ultimate eccentric load. These are solved for b 


equations of statics applied to the forces acting on the 
section. 

In the case of primary compression failure there is an additi 
The 


tional equation used 1s based upon the assumption that 


unknown: the magnitude of the tensile steel stress. 
sections remain plane. 

The development of the above theory parallels that emp! i 
by C. S. Whitney 
Whitney, 


extend the validity of his equations to the limiting conditi 


for his rectangular stress-block sassumpt 


Unlike however, author makes no attempt 


zero eccentricity. Indeed, the case in which the neutral axi 
outside the section is not discussed 
No corroborating empirical data are presented. 


Howard Simpsor ’ USA 


673. Fliigge, W., Statics of the swept wing. 
Influence on stress distribution of longitudinal variation of load 
upon wing section ,ONERA Publ. 48, 29 pp., 195 
AMR 3. Rev 251] 


SW pt Wing Ol constant cross section with ribs parallel to nla 


2nd part 


in French 


In a previous paper author ecnsider 


symmetry under uniform distortions. Here, an extensi 


torsion, bending, extensior 
he latio 


OMpor nt 


given comprising distortions 


ever ho she ar), increasing linearly Aiong the 


span 


tween stresses and the linearly varving moment 


normal force are obtained No results have beet produ 


shear loads accompanying the assumed distortions SI 

requires consideration of stresses produ ed by relative tra 
of ribs (shear 
] 


, Which has not been incorporated. Thus, 


ieves conclusions of this paper are doubtful except 
structures and load systems where, due to svmmetry, s! 
nullified 


Also, the 
] 


distributed external loads parallel to the wing axis, approxi 


assumed distortions require ontinu 





transverse pavement joints, ./. 
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uit per unit of area of wing surface. Author does not dis- 


he relative importance of this load svstem. Author arrives 
conclusion that stresses due to linearly varying torque and 
ig moments are being approximated very well by formulas 
van der Neut, Holland 


or constant moments. fh. 


Sibert, H. W., Shear flow in a thin-skin tapered beam, 
Sct. 18, 10, 7038-704, Oct. 1951. 
Sibert develops a generalization of the equations for the shear 


674. 


n the webs of a thin-skinned tapered beam which will yield 
ccurate results than the usual simple formula tt = q = 

11. 
in a tapered wing, the more exact equation reduces to the 

Sechler, USA 


He shows that for a specific array of stringers and 


engineering form. KE. E. 


675. 


Marcus, H., Load-carrying capacity of dowels at 


Amer. Concer. Inst. 23, 2, 169-184, 
L951. 

sts were made to determine the following: (1) Resistance of 
ete to bearing stresses distributed uniformly by dowels oi! 
ent diameters; (2) effect of dimensions and spacing ot 
s; (3) effeet of dimensions and strength of concrete; (4 
of compressibility of subbase; and (5) sliding resistance ot 

s coated with various substances. 

With respect to (1), tests showed that the bearing stress f, at 
from about 


ire load varies—inversely with dowel diameter 


» 


7 times the allowable stress of 0.375 f,', or f, is roughly 2 


= the 28-day cylinder strength f.’. Furthermore, shallow 
test specimens seem to have greater bearing strength than 
With respect to (2), 


ed on the protruding ends of embedded dowels indicate that: 


r ones. (3), and (4), loading tests pe: 
Che load at which cracking occurs is but slightly affeeted by 
el embedment greater than 8 times the dowel diameter; (b 
rack load is almost proportional to concrete depth; (¢) on 
subgrades (modulus of compressibility 4, equals 100 to 300 
the crack load and the ultimate load are not greatly affected 
hange in &., but the ultimate load of samples on a rigid sub- 
may be considerably higher than those on a soft base; (d 
st block width-to-depth ratio greater than 1.5 does not scem 
With respect to (5), 
-out tests were made to study the efficiency of various coat- 


ive a definite influence on crack loads. 


Design formulas for allowable loads on dowels are included. 


James P. Michalos, USA 


676. Brice, L. P., Bond of steel rods in concrete (in French 


Inst. tech. Bat. Trav. publics (NUS.) no. 179, 18 pp., Mar.-Apr 


eris a very important contribution to the understanding of 
nd phenomenon between steel bars and concrete in rein 
concrete structures. ‘Using the results of tests conducted 
hara with electrical strain gages cemented inside hollow 
iuthor claims that the bond has all the properties of friction 

yzes several phenomena from this standpoint and gives a 

to determine, for design purposes, the ratio m as a fun 
its useful bond length, and the pet 
should b: 


stead of the fixed one, as commonly specified in concret 


the diameter of the bar, 
of steel. Author claims that this variable » 
in IONS, 

ral discussions are added to the paper. In an appendix 
gives technical details of his tests and points out som: 
itions of the phenomenon when the bar surface is not 


\. J. Durelli, USA 
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677. Cowan, H. J., The design for ultimate strength of 
reinforced concrete T-beams, (7v. Engng. Lond. 46, 542, 543 
595-598, 680; Aug., Sept. 1951. 

Author reviewed in a previous paper (Civ. Engng. publ. We 
Rev. 45, 376-378, 576-578, 723-724] the recent design theories « 
reinforced concrete and showed the special advantage of the ul 


mate strength theory and the equivalent rectangular stress blo 
method, based on the works of R. Saliger, Ix 
C. S. Whitney. 


In present paper he develops design formulas for T-beams based 


Hajnal-Nonyi, and 


on the equivalent stress block method, both for balanced 
The 


neglecting compression in the concrete rib is also discussed Chie 


desig 


and for under-reinforced sections, approximate theo 


economy of this type of design and the time saving due to the 
four worked 


s\ 


demonstrated on 
D. Vasarhelyi, | 


simplicity of the formulas are 
examples, 


678. Pontoppidan, J. A., Carrying capacity of concrete walls 
without reinforcement (in Danish), Bygnstat. Wedd. 22, 2, 36 pp 
1951. Kr. 3. 

From report L 10° 50 (Struct. Res. Lab. roy. tech. College, Cop 
hagen| it is observed that concrete walls without reinforcement 
show ultimate stresses independent of the ratio of slenderness 
when this ratio (height thickness = //b) is below 25 Same re 
port deals with the investigation of ultimate stresses at different 


ratios of eccentricity. 


In order to utilize the results given in the report, the actua 
eccentricities occurring in ordinary structures must be dete: 


mined. Present paper deals with this problem and treats it b 
means of the theory of plasticity, presuming that no tension ca) 
be transferred to the wall, neither at the upper nor at the low: 
end. All elastic deformations being neglected, the derivation is 
valid for 1/b < 25 only. 

The plastic deformations of the concrete will involve such a 
distribution of the load that the eccentricity e/k will be: e/h 
the ratio of load to area of the 
When 


0.207, tension stresses will occur larger than the tensile 


3-5a0/O7r. k is core radius, o% 
wall’s cross section, Or is the cube strength of the concrete. 
Jo = 
strength of the concrete. 

Consequently the wall must be treated under the assumption 
of a horizontal crack having developed somewhere in it. In the 
crack no tension stresses can be transferred from one part of the 
wall to the other. 
= 0.607[1 


The condition of stability is proved to be 
— 8 Bol (6,, L. £ b], 6. and @ 


largest angles of inclination which occur at the ends of the slabs 


Oo< oC being the 


crit 


at the top and the bottom of the wall. 
2 


For ordinary slabs these 


angles never exceed 2 - 10 The slab is assumed to be sup 
ported by the entire cross section of the wall. 

Asa test, the carrying capacity of walls, tested and deseribed in 
the report mentioned above, is calculated, A good agreement 1s 


found. From author’s summar' 


679. Johnson, A. Transfer of moments and deformations 
in concrete beams submitted to long-time loads (in Swedi 
Instn. Buggnadsst. Vedd.'7, 20 pp., 1950. 


Paper is one of a series of studies of problems of theory of re 


foreed-concrete design. From tests and theoretical inal 
author discusses effect of shrinkage a plastic flow, und crack forn 
tion on the distribution of moments ind defl etions In beams 
strained at the supports and subjected to statie load for period 
up to 500 days. 

It isshown that: (1) Plastic flow has little influence on moment 
but mainly affects deflections. (2) Shrinkage increases support 
moments both before and after cracking 3) After cracking, mo 
ment at a section is proportional to the tensile reinforcement; but 


106 


for usual amount of steel, the change in moment is small for a large 
A similar conclusion is drawn for 
Krank A. Blakey, Australia 


change in the steel perce ntage 


deflect LOTS 


680. Wilby, C. B., The strength of reinforced-concrete 
beams in shear, Wag. Concr. Res. no. 7, 23-30, Aug. 1951. 

Paper reports partial results of tests to determine ultimate 
strength of reinforeced-concrete beams in shear. Variables include 
amount of web reinforcement, ratio of shear span to beam depth, 
and percentage of longitudinal reinforcement. Beams with and 


without web reinforcement were tested. tesults are reported 


only in graphs and in form of numerous qualitative statements 
however, that usefulness of results and con- 


Reviewer believes, 


clusions are seriously impaired by absence of sufficient data or 


dimensions of test specimens, manner of loading, properties of 
iterials, and precise statement of range of variables. 
C. P. Siess, USA 
681. Saal, C., Truck road performance—actual vs. 
puted, SAF quart. Trans. 5, 1, 18-25, Jan. 1951. 


For more than 30 years numerous investigators have attempted 


com- 


to define and evaluate the factors that make up the sum total of 
resistance to motion of motor vehicles Author presents a com- 
parison of results of actual road tests with road performance of 
various trucks as predicted by the method of Stamm and Lamb, 
a method that may be regarded as the integrated total of the work 
of many investigators. Tables and equations are presented, and 
also a method of computation that simplifies, so far as possible, 
the exceedingly complex and laborious task of predicting road 
performance 

Author states that 


10°; or less between predicted and actual performance, the actual 


actual road tests show agreement within 


performance being always better than predicted on level roads, 
This 


method should be of value to designers in estimating the charac- 


and generally less than predicted on grades of 3°% or steeper. 


teristics of new models and types of trucks. 


An interesting detail is author’s statement: “Tnvestigations sre 
now being made of the possibility of full-scale wind-tunnel 
tests * Tn 1923, Professor L. E. Conrad constructed a wind 


tunnel on the campus of Kansas State College in which actual 


measurements of air resistance to motion of current models of 


passenger cars were made that had considerable influence upon 
design. 


Harold H. Munger, USA 


the trend in passenger-car body 


682. Nemesdy, E., Transition curves on main highways (in 
Hungarian Vag. Kozlekedés, Mély- és Vize pit. Comm. ci 
Engng. in Hungary 2, 9, 36-48, Oct. 1950. 


Transition curves must be interpolated, in every instance, be- 
tween the straight and the curved tracings at road bends, since this 
is the only way to prevent the occurring centrifugal force fron 
exerting its effect on the vehicles as sudden lateral impacts appea: 
ing in the curves. In addition, such tracing corresponds to th 
natural course of the vehicles, which will thus automatically re 
The ex 


a) Shape and 


main to the right of the road without cutting the curve. 


imination extends to the following problems: 


minimum transition curvature required by the various types of 
vehicles; b) the speed of motor vehicles in the curves; (¢) dy 

namic determination of the minimum length-of-transition curves; 
d) suggestions for the numerical determination of the minimum 


length-of-transition curves; and, finally, (e 


the application ol 
ong transition curves in connection with curves of great radii 
Che clothoid curve proved very satisfactory and represents also a 
favorable solution both from the aesthetic and psychological! 


view. Local tracing does not cause any appreciable 


points of 


difficulty in actual practice 


(Courtesy Hungarian Technical 


{hstracts 
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683. Fritz, B., Compound beam with concrete plate pre- 
stressed by tie steel (in German), Stahlbau 20, 8, 97-103, Aug fat 
1951. 

Paper follows another by the same author [Bautechntk, 37-42, 
1950] which should be read first. The first paper gave an approxi- 
mate method for calculating the stresses in statically determined 
compound beams (used in bridges with concrete slab and stee!] 
I-beams), by taking into account the shrinkage and creep of 
concrete. The theory was based on certain simplifying assump- 
tions concerning the evolution with time of the residual str: 
The numerical results were in good 
Frohl 
Bauingenieur, p. 300, 1949] and, in this reviewer’s opinion, thx 


due to shrinkage and creep. 


agreement with those given by a rigorous analysis [cf. 


are largely sufficient, owing to the uncertainty affecting the la 
ereep 

In present paper, author extends the basie calculations 
steel-concrete section, where the concrete 1s prestressed by ste ( 
wires. It is assumed that the concrete slab is rigidly connected 
with the steel beams and that the concrete is prestressed, bot} 
the same time fo. 

Formulas are given for the stresses at this moment, as well! 
at the time ¢,, where shrinkage and creep have practically stopped 
These formulas are the basis for the calculation of statically 
determinate systems such as continuous beams and arches tied by 
a prestressed concrete floor. 

Paper treats completely the case of a symmetrical bridge cor 
tinuous over three spans and prestressed in the two zones wher tion 
Obtained 
formulas are applied to the project of a 540-ft bridge over tl 


the bending moments due to the loads are negative. 


tuhr river Ch. Massonnet, Belgium 
684. Parme, A. L., and Paris, G. H., Designing for con- 
tinuity in prestressed concrete structures, J. Amer. Concr. Inst. 23, 
1, 45 64, Sept. 1951. 
The effect of curved wires or cables in a prestressed beam is 


No loss 


accuracy is involved and the relationships developed are not com- 


evaluated as an equivalent upward load on the beam. 
plex. This approach greatly simplifies the general concept of th: 

action of prestressed beams, since the nonspecialist can visualize 

the effect of an equivalent upward load more readily than 

The use of Cale 


ordinary moment-distribution methods for the solution of 


corresponding effect of a curved prestress cable. 


tinuous prestressed beams is made posstble by the development 





values of fixed-end moments due to prestress. Paper includes 
sample designs of « simple span, of a fixed-end beam, and gird 
three-span continuous beam. Reviewer considers this approa 
definite simplification that should prove quite helpful. 


Phil M. Ferguson, USA 


685. 
in German 
The tie, 


bridge, is attached to the areh by hangers. 


Pfliiger, A., Buckling of a parabolic arch with a stiff tie 
, Stahlbau 20, 10, 117-120, Oct. 1951. 

which may be exemplified by the floor of a th 

It is assumed t 
uniformly loaded and the load from the hangers is assumed 
formly distributed along the arch. The load causing buckling 
the entire arch in its plane is sought, taking into account the 
ness of the tie member in bending and of the hangers in tet 
(pplication of energy principles leads to a pair of differs 
equations, and a solution satisfying one exactly and the 
approximately is obtained with the help of the Ritz met 
Jesults show that, contrary to opinions expressed earlier by M 
Mita [Fisenbau 4, p. 423, 1913] and Dischinger [Bauingenieur 1, 
p. 508, 1937], buckling of the arch as a whole (1) ean be cons 
ably more critical than localized buckling between hangers 

(2) may be significant in the design of arches of slender p1 


tions. A. D. Topping, US‘ 
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e 80. Tor, S.S., Ruzek, J. M., and Stout, R. D., The effect of 
7 fabrication processes on steels used in pressure vessels, Weld. 
. Suppl. 16, 9, 446s—449s, Sept. 1951. 

19 \ specimen has been developed to allow study of the effect of 


edge preparation on notch toughness. Flame cutting and 


es ily shearing lower the notch toughness. Postheating at 
|’ raises further the transition temperature of flame-cut and 
ed specimens. Postheating at 1150 F is noticeably benefi- 
to the steels. 

Postheating at 1600 F lowers the transition temperature below 
od 60 F. 


flame cutting or shearing are not due to the formation of notches 


This behavior is strong evidence that the adverse effects 


surface but, rather, are due to metallurgical changes in the 
| at the prepared edge by heating or plastic deformation 
From authors’ summary 


687. Vedeler, G., Minimum weight of structural parts, 
ske Vidensk. Selsk. Skr. no. 1, 23 pp., Sept. 1951. 
iper deals with minimum weight design of structural com 
its of ships, including grillages, portal frames, and deck 
ls. Design is elastic and based on limiting stress, and is sub- 


, 
to the assumption that supports behave rigidly. Equations 
presented for determining spacing of members to give least 
ht. Jacques Heyman, England 
088. Sidebottom, O. M., Use of the phenomenon of relaxa- 
er tion of stresses to interpret results of tests of railway car wheels, 
d c. Soc. exp. Stress Anal. 9, 1, 19-26, 1951. 
the Heating of the tread and rim of a railway car wheel by brake 
e application and the accompanying temperature gradient may 
luce stresses in the heated regions above the yield strength ot 


steel for that temperature. Resulting plastic deformation. 
I 


on- 
= ch may be considered a relaxation phenomenon, causes re- 
stribution of residual stresses in the wheel when it is cooled 
s produces circumferential tensile stresses which may cause 
ture. Paper proposes use of the phenomenon of relaxation of 
resses at elevated temperatures to predict variables which may 
th nfluence resistance of wheels to fracture. Theoretical and ex- 
vad erimental results indicate residual stresses need not be always 
th, letrimental and that reduction in web thickness greatly increases 

esistanee to fracture. George Gerard, USA 
089. Grover, L., MacCutcheon, E. M., Pellini, W. S., 
P Spraragen, W., and Vasta, J., Interpretative report on box 
girders and small specimens, Weld. Res. Suppl. 16, 7, 321s-326s 

ha July 1951. 

Structures made of steels which are not relatively notch sensi- 
nN t it low temperatures are better able to sustain loads at such 
temperatures than those which are made of notch-sensitiv: 

From authors’ summary 
690. Chronowicz, A., Bending moments due to temperature 

changes in continuous reinforced concrete structures, (on: 

Engng. 46, 8, 241-251, Aug. 1951. 

» cases are considered: Warping of restrained beams o 
lue to different temperatures on two opposite faces, and dis- 
s of framed structures due to length changes of members 
irping case, restraint moments are expressed in terms 0 
rature difference on two faces, coefficients of conductivity 


liation, thickness, and moment of inertia of cracked se 
beam or wall as function of thickness and steel percentagi 
es, author shows that thermal length changes of member 
regarded as displacements of joints and resulting fixed-end 
ts distributed in usual wav. Examples are given o 
t calculations for both cases, singly and in combination. 


C. P. Siess, USA 


107 


Rheology (Plastic, Viscoplastic Flow) 
(See also Revs. 706, 722, 732, 922, 933) 


691. Slibar, A., and Vitovec, F., On the effect of the free sur- 
face upon the limit of elasticity of multicrystalline materials 
(in German), Federhofer-Girkmann-Festschrift, 
Wien, 349-363, 1950. 

\fter reviewing briefly terms defining critical stresses determi 


Franz Deuticke, 


ing the strength of metals, authors point out that, whereas th 
limits of proportionality and of elasticity in single metal crystals 
subjected to a state of homogeneous stress coincide with the 
vield stress, the behavior of polyerystalline metals is characterized 
by a*transition portion in their stress-strain curve. This is duc 
to the fact that in polycrystalline metals not all crystallites can 
Their limit of elastic 


ity is caused by the state of residual stresses which remains i! 


start to deform plastically simultaneously. 
them after unloading. In polyerystals the yield stress is deter 
mined by interaction between the grains through the mutual 
resistance exerted by the neighbors of one grain when the latter is 
ready to deform. In this respect, however, they refer to an 
effect which has not been considered by former investigators 

this field, namely to the behavior of those crystallites which are 


near to a stress-free surface of a stressed body. Since these ar 


less hindered to deform because they have less neighbors, thes 
respond plastically under locally lower values of the mean stress 
than the grains in the interior of the body. Tests made by the 
x-ray reflection method seem to corroborate this. It has bee: 
found in tensile, compression, and in bending test made with stee! 
and aluminum that the layers nearest to the free surface of speci 
mens start to yield under stresses which are one half or one third 
as great as the vield stress for uniform yielding. (Here authors 
quote 17 papers by previous investigators.) They refer also to 
tests by J. Weerts in 192: 


and by A. Kochendorfer [‘‘Plastische Eigenschaften von Kristallen 


aluminum single and polycrystals 
und metallischen ‘Stoffen,’ ’’ T. Springer, Berlin, 1941] in which it 
was shown that the stress ordinates in stress-strain curves of a 
polycrystalline aluminum are twice as great for the same strain 
for the single crystal. Then they develop a mathematical theory 
utilizing the probability calculus and aiming at a determination 
of a measure of the constraint exerted by the neighbors of on 
crystallite on this latter, which cannot be reviewed here. (Its 
principles are not familiar to engineers, apart from the fact that 
it could not be reproduced in such a brief summary as this ré 
They show that near a free surface of a stressed body tli 


With it 
limit of elasticity within the surface lavers. 


view. ) 
goes a decrease of thi 
The depth to which 
the stresses are reduced near the free surface or the depth of this 
Unde 
small permanent strains they estimate it to be of the order of | 


A. Nadai, USA 


normal constraint is reduced. 


surface effect decreases with increasing plastic strain. 
mm. 


692. Holden, A. N., The yielding behavior of iron single 
crystals, J. appl. Phys. 22, 10, 1290-1291, Oct. 1951. 

Recent experiments of Holden and Hollomon, Schwartzbart and 
17 ME 185, 179, pp. 637, 


on vielding of single iron crystals with earbon o1 


Low, Cottrell and Churchman | 7rans 
877, 1949 


gen contents show different results lixperime nts ot author si 
(nnealed crystals have no vit ld point; aging, even alter stral 
in tension as small as 0.45°,, at 100 C for 1 hr leads to yielding 
vield elongation increasing with increasing amount of carbor 


vield phenomena increase with increasing cross section of crystals 
crystals aged after rolling show no vield point in subsequent tet 
sion tests. 

To explain these results, Cottrell’s original conception of ar 


chored dislocations by solute carbon atoms is extended in th 
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following way: According to interaction forces dislocations, first 
set free at the upper yield point, knock free anchored dislocations 
when passing the latter within some few atomic distances apart 
and having velocities approaching velocity of sound, thus causing 
an avalanche Calculation of mean tree path | between successful 


collisions published elsewhere) give 10 em for a dislocation 
density of 10° per ecm?, as present in annealed crystals, and 10 
ind 10 


cm, respe ctively, for a density of 10'! and 10" per cm, 


respectively, as present in aged cry stals. 


\s a consequence yield- 
ing does not occur in the first case since / approaches the specimen 


size, but in the second case as / is considerably smaller. 


Specimen 


size effect follows immediately. Missing of yield point in rolled- 
ied cryst ils indicates that dislocations in slip planes, operative 
during rolling, do not affect mean free path for dislocation colli- 
sions in slip planes operating during subsequent tension. — In 
eviewer opinion, this seems to be an unsatisfactory explan i- 
tion, because identical slip pl ines may operate in both cases. 


Kk. Wever, Germany 


693. Hill, R., On the state of stress in a plastic-rigid body 
at the yield point, Phil. Mag. (7), 42, 331, 868-875, Aug. 1951 

The vield point of a rigid-plastic body is defined as occurring at 
that moment when the increasingly applied load causes the initia- 
tion of deformation of the body The load required to cause the 
vielding of a rigid-plastic body is then compared with the load 
required to cause the yielding of an elastic-plastic body. 

It is shown that the portion of the plastic zone at the yield 
point, namely, that part where deformation occurs, depends only 
on the current surface tractions and not on the previous loading 
program 

By means of the principle of maximum plastic work and its 
complimentary minimum principle, upper and lower bounds on 
obtained, These limits are then applied to 


Bernard W. Shaffer, USA 


the vield point are 


some problems 


694. Gross, B., On creep and relaxation. III, ./. appl. Phijs 
22, 8, 1035-1039, Aug. 1951 

695. Slibar, A., and Vitovec, F., On the influence zone of 
strain-hardening (in Crerman), Schweiz. Arch. 16, 3, 80-84, Man 
LO50 

Paper utilizes the theory of probabilits to determine what pro- 


portion of the flow in erystallites surrounding a given grain con- 


i 


tributes to its strain-hardening. The effect of any flow in these 


crystallites on a reference grain depends primarily on their rela- 
tive orientation with and their distance from this grain. The 


mutual resistance to flow of two grains grows the larger, the 


reater their crystallographic orientation deviates 


The contributions to strain-hardening of flow in surrounding 


ervstallites decrease slowly at the beginning as their distance from 
the grain increases, but conve rye rapidly lo zero alteratlew grat 
listances The summation function re presenting the collective 
strain-hardening on a grain is a series that converges rapidly to its 
Imait The demareation of the finite influence zone of strain- 
hardening 1s formulated herewit! Dimitri Keeecioglu, USA 


096. Calnan, E. A., and Clews, C. J. B., The development of 
metals. II. Body-centered 


616-635, June L951, 


textures in 
Vag. (7), 42, 329 


deformation cubic 


metals, /’/ 


The qualitative treatment of the development textures in face 
eentered cubie metals deseribed in Part I has been extended to 
hose of body-centered eubie structure. The main features of 
tension, compression, rolling and drawing textures have been 


tisfactorily predicted. The detailed examination of the rolling 


textures Of iron allovs presents some 


difficulty and necessitates 
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the introduction of the further assumption that, in adjacent reg 
within a single metallic grain, there are differences in the ratios 
the critical shear stresses. This is justified in that it leads to th, 
explanation of wavy slip lines in @-iron, a well-established 
and permits the prediction not only of the complete rolling 
tures of iron alloys but also some of the minor variations a1 
them. 

It seems likely that the general concepts of this theory m 
applicable to other aspects of the deformation of both s 


crystals and polycrystalline aggregates. For example, 
appears to be a close connection between the alternative d 
tions of rotation discussed here and the development of defo 


tion bands. From authors’ summa elas 


697. Calnan, E. A., and Clews, C. J. B., The development of 
deformation textures in metals. III. Hexagonal structures, 
Phil. Mag. (7), 42, 331, 919-931, Aug. 1951. 

Hexagonal close-packed metals slip on a single crystallogray 
plane and not on a system of equivalent planes, as is the casi 
cubic metals. Due in part to this simple slip mechanism, 
siderable attention was devoted to the deformation of the hi 
onal metals, notably zine and magnesium, by the German scho 
1935 [Schmid and Boas; see AMR 4, 
There is, however, an additional factor important 


during the decade 1925 
tev. 4145]. 
the deformation of these metals, namely, the frequent occurr 
of deformation twins. The crystallography of the slip and tw 
ning processes has been well established, but there appears 
have been no completely systematic treatment on the basis 
slip rotations and twinning reorientations. Mathewson and his P 
co-workers have attempted to rationalize deformation textures 
as a Whole, but their method is not applicable to hexagonal metals 
see, e.g., Hibbard and Yen, 1948]. 

The 


twinning may be 


the effe 
introduced into the treatment already dev: 


purpose of present paper is to show how 


oped for face-centered and body-centered cubie metals [Calna 
and Clews, AMR 4, $152], 
applied to the prediction of the deformation textures in hexago! 


tev. and how this treatment ma\ 


70) 
metals. From authors’ summa 


698. Hall, E. O., The deformation and ageing of mild steel 
II, UI, Proc. Lond. (B) 64, part 9, 381B, 742 


Sept. 1951. 


ph Ms. Sor 
Some of the factors which influence the appearance of Lii 
studied It the Liiders 


hand is adequately described by a uniform shear front, spreading 


bands in mild steel are is shown that 


over the specimen. In coarse-grained specimens, experi 
that diffuse bands aré 
here the diffuse front 


come sharper as the aging becomes progressively longer. 


indicate this front becomes diffuse: 


present in strain-aged material, but 
\n attempt is made to explain the observed phenomena | 


\ ielding and aging ol mild steel in the general terms of a 


boundary theory. On this hypothesis, a satisfactory ex] 
tion of the variation of the lower vield pot with rain siz 
strain-aging must involy 


De de veloped It Is shown that 


processes: a healing ot the grain-boundary films, coupled 
hardening in the grains the mselves, A discussion of the ] 


nature of the grain-boundary film is also undertaken. 


From author's summary by T. J. Dolan, Us.\ 


699. Wu, M. H. L., General plastic behavior and approx! 
mate solutions of rotating disk in strain-hardening range, \ | 
TN 2367, 56 pp., May 1951 VACA Rep. 1021, 1951. 

Partly linearized solution is used to generalize author's 
exact solution [AMR 4, Rev. 2027]. It is based on defor: 
theory of plasticity applied to rotating disk of initially u 
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ess, With no central hole and no rim load. Finite strain 
tual stress-strain curve are asswned. Comparisons with 
alculation and with bursting tests show very good agree- 
Comparison with power-function approximation shows 
igreement; with ideal plastic it shows limitations of the 
ng tt General numerical results are presented in tables and 


hod can be extended readily to case of central hole and/or 


S id. W. Kenneth Bodger, USA 


700. Craggs, J. W., The influence of compressibility in 
elastic-plastic bending, Quart. J. Mech. appl. Math. 4, part 2, 
247, June 1951. 


\uthor attempts to investigate the magnitude of secondary 


ee es in an elastic-plastic material subjected to bending. —As- 
_— g a flow-type stress-strain law and a distortion energy yield 
tion, author suggests a model which consists of a half-perfeet 
material and a half-plastic incompressible one. In order 
minate the possible strain discontinuity in such a model, the 
dary stresses in the plastic range are determined by employ- 
ress-function concept. A numerical example is given from 
author draws the conclusion that forces in the cross-section 
of such a composite specimen under extension may be 
Reviewer believes following points should be pointed out: (a) 
: \ Section (2), argument is based on assumption of complete 
: mpressibility in plastic range and determination of secondary 
esses is based on assumption of plastic incompressibility only. 
kteviewer doubts applicability of such a composite model to a 
in Which there is no such strain discontinuity existing, as 
gested by the model if the cross-section planes remain plane 
x bending. (¢) Secondary stresses do exist, even in elastic 
ng. (d) There is an obvious misprint in Section (3). 


ie Ling-Wen Hu, USA 


701. Cottrell, A. H., Theory of dislocations, Prog. Metal 
1, 77-126, 1949. 
\uthor presents a logical review of the present state of develop- 
the theory of dislocations. He begins with a brief his- 
introduction, followed by basic definitions and concepts, 
hen progresses to a presentation and discussion of some of the 
etails of the subject. The treatment is quite complete 
thor is careful to present more than one point of view in the 
instances where the literature is controversial. Little is 
-” = he review concerning the origin of dislocations, and for 
oe ison, for, as the author so aptly puts it: ‘The excuse for 
¢ the discussion of the origin of dislocations until the last 
his subject is at present the most obscure part of the theory 
tions,”’ M. C. Shaw, USA 


Nabarro, F. R. N., The interaction of screw disloca- 
ns and sound waves, Proc. roy. Soc. Lond. (A) 209, 1097, 278 

\) 1951. 
idel of a dislocation given by Peierls [Proc. phys. Soc. 52, 
40] is adapted to dynamical problems by considering 
matter in continuum between the two sheets of atoms 
SA glide plane. Seattering of long shear waves by a screw 
iis studied. Shear waves obliquely as well as normally 
1a dislocation are considered. An equation of motion 
ition is given. Using the analogy of an electron in an 
vnetie field, the force on a dislocation in the direction of 
gation is determined. These results are applied in 
| part of the paper to an analysis of the resistance to 
a dislocation caused by its interaction with lattice 


as determined by Leibfried [Z. Phys. 127, p. 344, 
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1950]. The conelusion is that Leibtried’s resistance is qualita 
tively correct but too large. W. H. Hoppman, II, USA 


703. Witte, R. S., and Anthony, R. L., Stress-temperature 
studies of transitions in rubbers, /. appl. Phys. 22, 6, 689-605 
June 1951. 

The apparent “second-order” transition temperatures 0 
natural gum, butyl gum, loaded GR-S, and loaded Hyear OS-10 
rubbers were studied by a “‘stress-temperature’’ techniqui 
Tensile specimens were stretched at room temperature to a pre 
determined elongation and held there until the stress relaxed to a 
relatively constant value (from 6 to 24 hr). The temperature 
was then lowered in steps (at an unspecified rate) and the stress 
plotted as a function of temperature. Stress decreased linear! 
with decreasing temperature until the transition region was 
reached. At this point, the slope of the curve changed abruptly 
and further lowering of the temperature resulted in sharp i 
creases in stress. Stress-relaxation tests above and below. the 
transition showed no stress decay above the transition but pro 
nounced relaxation below this temperature. The transition 
gion of butyl and Hyecar OS-10 was found to decrease with in 
creasing initial elongation, but that of natural rubber was ince 
pendent of elongation. The transition of natural rubber was 

61, C at 10, 50, or 150°; elongation; butyl gum stock was 14) ( 
at 33° and —65 C at 533°7; Hycar OS-10 was —15 C at 75' 
but indeterminate, perhaps +5 C, at 10°). Transition tempera 
tures determined by volumetric methods were somewhat lowe: 
than those obtained by stress-temperature studies. 

R. H. Carey, USA 


Failure, Mechanics of Solid State 


(See also Revs. 672, 699, 719, 720, 737, 740) 


704. Tizhnova, N. V., On the question of the mechanism of 
fatigue failure of steel (in Russian), Zh. tekh. Fiz. 21, 2, IST-195 
Keb. 1951. 

Effects of fatigue on “Steel 20” with 31,000 psi endurance limit 
were made by counting the decreasing number of spots in x-ray 
patterns. As Barrett also reported [“Structure of metals,’ p 
379], spots become more diffuse with increasing numbers of cycles 
and with higher stresses, but no particular change occurs when 
the endurance limit is crossed. F. A. MeClintock, USA 


705. Breen, J. E., Effect of amplitude of dynamic stress on 
high temperature fatigue life, AS7)W Bull. no. 177, 38-39, Oct 
L951. 

Generally, testing of materials at ele vated ti mperatures hi 


centered around stress rupture and creep testing. However, 


dynamic stresses occur In Many high-tempe rature application S, 
the effeet of superimposing a Cyche stress on a static test seemed 
worth investigation. After citing the work already done | 

others, author states that his own experiments were meant to 


provide more detailed information about this effeet for a singl 


phase material (a@-brass, annealed at 1000 F for 16 hr) at a tem 


perature of 550 F Two static stresses (9000 and 12.000 ps 
were applied. Relaxation of the loads by creep Was avoided 

using a Sonntag direct stress fatigue-testing machine. mode 
Sk-4. Dynamic stress was varied from zero up to approximate! 


100°, of the static stress. For both static loads the rupture lite 
was found to be progressively decreased when the amplitude of 
the dynamic stress was raised. With a dynamic stress of 9000 
psi the rupture life was decreased to only approximat¢ ly 1% 0 


the time to rupture for zero dynamic stress. With a dynami 
stress of 5000 psl the time to rupture was decreased much | 
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namely to approximately 25°; of the original value. The elonga- 
tion was found to be improved by increasing the strain rate (by 
choosing a higher value of either the static or the dynamic stress ). 


J. H. van der Veen, Holland 


706. Torre, C., On the physical significance of Mohr’s 
envelope (in German), ZAWM 31, 8/9, 275-277, Aug./Sept. 
1951, 

\uthor discusses limiting failure curves of the type 7 = 7(¢ 
where 7 and o are normal and shear stresses, respectively, acting 


in plane of failure. The usual Mohr envelope T, =T,\ C0 is ob- 
where o, and ¢3 are maximum 
Author 
shows that real contact between stress circle and Mohr envelope 


Another 


tained from the relation a, = 0,(¢ 


ind minimum principal stresses, respectively, at failure. 


curve is obtained only if a,’ = O where a,’ = do,/das3. 


limiting curve 7, = 7,(0) is obtained directly from the stresses 
a, and 0; and the fracture angle a observed in tests; experimental 
Investigations are cited to show that T,( 0 and 7,,(¢ are not iden- 
tre al, although for certain cases differences between these curves 
may be small. Discussion of reasons for differences between ob- 
served and theoretical fracture ingles is also yiven on the basis of 
surface F'(a,a00 = () \. M. Wahl, USA 


“limiting failure 


Brown, W. F., Jr., and Sachs, G., A critical review of 
'A TN 2433, 29 pp.. 


707. 
notch sensitivity in stress-rupture tests, .\ -1( 
Aug. 1951 

\ review of [English and German literature on notch stress- 
rupture testing revealed several facts regarding the general influ- 
ence of notching on elevated-temperature long-time properties. 

1) Notch sensitivity was observed in several alloys including a 
group of heat-resisting steels; (2) the sensitivity appears related to 
ductility —highly ductile metals were not notch sensitive, whereas 
increasing notch sensitivity developed if the ductility in un- 
notched specimens fell below 5°%; (3) in heat-resisting low-alloy 


steels, nickel in amounts greater than 0.7°, appears to increase 
notch sensitivity greatly; (4) notch sensitivity in Cr-Ni-Mo low- 
alloy steels appears to be associated with a time-and-temperature- 
dependent precipitation; and (5) the influence of notch sharpness 
ix shown to be the same in stress-rupture tests as in room-tempera- 
ture notch tensile tests 


From authors’ summary by Carl I. Hartbower, USA 


Material Test Techniques 


(See also Revs. 724, 726, 740) 


708. Deisinger, W., Testing of heat resistant materials (in 
17, 10, 299-305, Oct. 1951. 


\uthor points out difficulties inherent in various kinds of tests, 


(cserman), NSe/ ie¢ Se Arcl 


physical and chemical, particularly when basic properties of ma- 


terial are sought, unaffected by test conditions. He concludes 


that the most effort should be concentrated on long-time creep or 
‘tress-to-rupture tests, especially since these are carried out in 
practically the same manner everywhere, and that increase of basic 
and evaluation of data from such 


knowledge by accumulation 


tests should be comparatively easy. To save time and expense 
xuthor proposes set-up in which several bars can be simultaneously 


‘ 


ested, all being subjected to same temperature, but with pro- 


vision for individual loading and measurement of extension. 
C. W. Smith, USA 


709. Hastings, C. H., and Carter, S. W., Inspection, proc- 
essing, and manufacturing control of metals by ultrasonic 
methods, Symp. Ultrasonic Test., 4S7’M Spec. tech. Publ. 101, 
14-61, 1951. 
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This report summarizes available technical literature thr: 
1946 on the subject of ultrasonics as applied to metals. Particila; 
emphasis has been placed on the detection of flaws or dis 
tinuities in metals since the bulk of the literature encountered 
has dealt with this application. However, other metallurg 
applications were encountered and have been included for th 
sake of completeness and to promote speculation along thes: 


lines. From authors’ summa: 


710. Dietz, A. G. H., Closmann, P. J., Kavanagh, G. M., | 
and Rossen, J. N., The measurement of dynamic modulus in 
adhesive joints at ultrasonic frequencies, Symp. Ultrasonic Test 
ASTM Spee. tech. Publ. 101, 117-129, 1951. 

See AMR 4, Rev. 4463. 


711. Kepes, A., A new apparatus for measuring of the 
modulus of elasticity and internal friction of solids (in Ir 
Instrum. Measur. Conf., Stockholm, Trans., 136-138, 1949 

A simple dynamic method for measuring moduli in the 1 
from 0 to 2000 rpm is presented. A cylindrical sample is used 
A perpendicular 


base of which is rotated in a rigid holder 
is applied at the other end of the cylinder so that the elements 
the cylinder are subjected to sinusoidal stress variations. Cur 
of internal friction coefficient vs. frequency are given for t} 
materials: Method | 
the advantage that the frequency is continuously variable, u: ; 


ebonite, saran, and polyviny! chloride. 


resonance methods, but requires fairly precise observations 
Donald G. Ivey, Canad 


712. Jellinghaus, W., and Médller, H., Application of non- 
destructive testing in the roll mill (in German), Stahl u. Eisen 7! 
19, 995-1002, Sept. 1951. 

This is an extensive rather than an intensive report on sp 
methods of testing used in the rolling mills of Germany, a: 
indicates that few good possibilities are being overlooked. | 
cluded are several hints of new indicators of physical characteris 


Nondestructis 


testing offers such great advantages over the ordinary typ 


tics which are being investigated for future use. 


sampling tests in thoroughness and in making complete us 
material that article should interest many in other fields. 
The agencies used to give indications of variations in qua 
include heat, light, x ravs, electron streams (beta rays), sou 
ultrasonic transmission, magnetism, and electric cu 
Twenty-four references are given and sixteen figures sho 


equipment and its operation, W. C. Johnson, USA 


713. Van Dongen, L., Determination of residual stresses 
(in Dutch), Ingenieur 63, 38, 0.45-0.51, Sept. 1951. 
Systematic study of the accuracy of the hole-drilling 


for the determination of residual stresses by means of e! 


wire gages. Formulas established by Soete are correct 
taking into account transverse sensitivity of the gage. \ut 


used A5 Baldwin gages: diameter of hole was 6 mm; distar 


tween hole and gage, 2 mm. For stresses up to 15,600 psi 
steel, method is reliable within 10°). Systematic error is 
the neighborhood of the hole. 


W. Soete, Be 


bly due to triaxiality in 


714. Nolle, A. W., and Westervelt, P. J., A resonant ba! 
method for determining the elastic properties of thin lamina, 
appl. Phys. 21, 4, 304-306, Apr. 1950. az 
The elastic properties of a thin layer of cement mate! , 
tween two cylindrical steel bars are determined from t! $0- - 
nance-vibration behavior of the cemented bar and a sim 


tinuous steel bar. Young’s modulus of the cement is dete: 
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WS 
r the change in resonance frequency of the bar with and with- 
hal he cement. The damping or imaginary part of the modulus 
lar js determined from the band width of the resonance peak. An error 
tbout 10% ean be expected in the elastic values. The method 
j . applicable to the determination of the elastic properties of thin 
+} ia and to the evaluation of adhesives. 


Lawrence Nielsen, USA 


715. Hoeffgen, H., and Back, G., Comparison of methods 
M of nondestructive testing of concrete with ball testing instru- 
ments (in German), Bauingeniteur 26, 10, 297-3800, Oct. 1951. 
ithor discusses different methods of nondestructive testing of 
ete, techniques similar to Brinell-hardness measurements. 
tested, 
rated hammer, and spring-fired hammer; the penetrating ball 
The 


hanical and physical limitations on the use of each apparatus 


fhree instruments were pendulum hammer, hand- 


the first two is 25-mm diam and for the last, 10-mm diam. 
the 
liscussed. 
of these methods of test depends on empirical relationship 
een surface penetration of the ball and the compressive 
ngth of the concrete. Author discusses effect of numerous 
rs, such as grading of aggregate, compaction of concrete, age, 
moisture content in this empirical relationship. 
onclusions are drawn from results of tests, details of which are 
t given. Conclusions are that, for ordinary concrete at an age of 
2s days, methods are fairly reliable but can be grossly in error for 
' erv high and very low strength material, and for concretes in 
ich coarse aggregate is large and the amount of mortar is 
smal Frank A, Blakey, Australia 


716. Grassam, N.S. J., and Fisher, D., Tests on concrete, 
with electrical-resistance strain gauges, Hngineering 172, 4469, 
oH 358, Sept. 1951. 

\ report on technique developed by authors for using electrical- 

stance strain gages on the surface of dry concrete. Reliability 
‘ technique is demonstrated by reference to tests on con- 
tension and compression specimens. From each test elec- 
strain indicated by the subject gages is compared with 
ndicated by mechanical strain gages. Comparisons show 
strain-sensitivity factors of the electrical-resistance strain 
gages to be essentially constant and equal to the factors obtained 
el specimens. Consistent readings were obtained and 

sas small as 1 & 107° were easily detected. 


M. J. Holley, Jr., USA 


Mechanical Properties of Specific Materials 
ee also Revs. 663, 698, 703, 704, 707, 711, 714, 716, 904) 


> 
rresses 


Zoja, R., On the alternate torsion test on wires (in 

Metallurgia ital. 63, 10, 421-424, Oct. 1951. 
Aut e alternate torsion test on wires three distinct periods are 
ly identified: Uniform deformation along the useful length; 
1 deformation on a short distance; and rupture with 
on of the characteristic more or less closed pencil of fibers. 
results obtained from the alternate torsion-stress tests 
out not only on steel but also on copper, nickel, aluminum 
r alloys, permit this test, which has a technological charac- 
classified as the best auxiliary test for the tensile test of 


krom author’s summary 


718. Jenkins, W. D., and Digges, T. G., Creep of annealed 
and cold-drawn high-purity copper, J. Res. nat. Bur. Stands. 47, 4, 
(2-287, Oct. 1951. 


idy was made of the effect of temperature and stress on the 


11] 


creep behavior at 110, 250, and 300 F of high-purity oxygen-free 
high-conductivity copper initially as annealed and as cold-drawn 
10°% reduction of area. The resistance to creep and to fracture at 
all these test temperatures was increased by cold-drawing thi 
copper prior to testing in creep; however, this superiority in creep 
properties was accompanied by a decrease in ductility and time to 
rupture. Dissociation of parent grains into crystals of micro 
scopic dimensions and the presence of strain markings were evi 
denced in all specimens carried to complete fracture in creep 


Correlations are made of these changes in structure with time, 


stress, temperature, and the discontinuous flow, as evidenced 


the creep rate-extension curves. From authors’ summary) 

719. Chudakov, E. A., and Uzhik, G. V., On a special resist- 
ance of metals in repeated compression (without contact stresses ) 
(in Russian), Dokladi Akad. Nauk SSSR (N.S.) 76, 1, 37-40, Jar 
1951. 

Few results were known on behavior of metals under repeated 
compression and no information was published on the effeet of 
stress concentration in such tests. Tests in repeated bending 
and compression on steel specimens were, therefore, undertaken 
in a 5 (metric)-ton hydraulic pulsating machine. The bending 
load on beams with quadratic, trapezoid and unsymmetric | 
section was transmitted indirectly. Some of specimens possessed 
a sharp transversal groove on the compression side or on both 
The average stress in bending tests was a 
material Al] 


bending specimens failed on the tension side, although stresses in 


parts of the beam. 


little above the vield stress (25 tons sq in.) of 


grooved compression side were 2 to 5 times higher Tests inh 
fluctuating compression with stresses between 11.3 and 47.8 tons 
sq in. showed no signs of failure. When compressed between 7 
and 52.8 tons/sq in., specimens showed cracks after a few thou 
sand cycles, but no failure occurred after 20.10* eveles. 


Anton Kuhelj, Yugoslavia 


with notches. 
French), Re 


720. Ros, M., Fatigue of metals. Bodies 
Results of tests in the L.F.E.M. (1948-1950) (in 
Métall. 48, 10, 723-733, Oct. 1951. 

Paper is summary, mainly in form of graphs, of research results 
on fatigue obtained at Swiss Federal Institute for Testing Ma- 
of which author two 


terials, Ziirich was head until retirement 


and which were published in full as 160-page Rep. 173 
of that Institute in 1950. 


Fatigue tests with tubular specimens of mild steel, cast steel 


years ago 


weld metal, aluminum alloy under internal pulsating pressure and 
superimposed synchronized tension or compression show agres 
ment with what author calls Coulomb-Mohr hypothesis of failur 
Pure shear fatigue strength is 70 to 80°7 of 


fatigue strength 


| ngland 


pure tension. Gough’s researches in Pres. address 
Proc. Instn. mech. Engrs., 1948) under combined tension and bend 
ing had shown shear strain-en¢ rey criterion to be satisfied for 
fatigue of ductile materials, so that pure shear fatigue strengt 
should not exceed 60°7 of tensile fatigue strength 

Tests with perforated and notehed test pieces showed that 
fatigue strength is almost constant for range of stress-concent! 
tion factors between 4 and infinity. Large decrease in fatigue 
strength results for stress-concentration factors increasing from 1 
to 4. Compressive fatigue strength of unnotched mild-steel 
specimens is 60°; greater than tensile fatigue strengt! Same in 


crease for notched specimens is only 10 to 20°,. Author found no 
evidence for influence of stress gradient. 


R. Weck, England 


721. Narayanamurti, D., and Jain, N. C., The damping 
capacity of some Indian timbers: II—-Logarithmic decrement in 
flexure, J. aero. Soc. India 3, 3, 79-87, Aug. 1951 
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In continuation of previous tests on the damping capacity of 


Indian woods in torsion, data are presented on the damping 
capacity and moduli of elasticity of air-dry Indian timbers in 
flexure parallel and perpendicular to grain, on the basis of photo- 
vraphie records of light beams reflected from the oscillating test 
specimens of 12 X 1 sand 6 X ] '/s-In. Sizes, respec- 
tively 

The logarithmic decrement along the grain of the tested woods 
varied from 0.0 LOOS8 to 0.02307. 
to that along the grain varied from 2.07 to 3.93 and 6.44. with an 


of about 3.5. 


The ratio of the decrement across 
average The logarithmic decrement in torsion was 
1.5 to 4.5 times that in flexure. 

I Creorge Stern, USA 


found to be about 


722. Kingston, R. S. T., and Armstrong, L. D., Creep in 
initially green wooden beams, Austral. J. appl. Sci. 2, 2, 306-325, 
June 195] 


Paper describes an investigation of the reaction of simple 


beams with 3!/y-in. square cross sections and varying spans to con- 


tinuous and intermittent loads, most of which were applied at 


quarter points. Stresses mn extreme fibers varving from 250 to 
6000 psi were developed in initially green mountain ash (Hucalyp- 
v.M.) with the 


yreen condition of 9000 psi. 


is reqnans | iverage modulus of rupture in a 
Deflections of beams stressed to 250 
psi and over increased from three- to sixfold and then approached 
constancy within a period of one year provided that failure did not 
When started, deflection 
creased rate It was indicated that temperature may apprecia- 
creep. All beams stressed to 6000 psi failed within 


one-quarter of those stressed to 4000 psi failed 


oceul failure continued at an in- 
bly influence 
five months, 
within 10 months, and one-sixth of those stressed to 2000 psi failed 
within 15 months. Residual deflection was found to be greater for 
intermittently loaded beams of the shorter spans, suggesting the 
occurrence of creep in shear. Deflection-time curves for periodi- 
eally loaded beams were similar in general shape to those for con- 


tinuously loaded ones Stephen B. Preston, USA 


723. Klinger, R. F., Tensile properties of some aircraft 
structural materials at various rates of loading, roc. ASTM 50, 
1035-1050, 1950 

Paper reports on the effect of rate of loading in tension on air- 
Materials tested are 24S-T and 75S-T 
aluminum alloys, polymethylmethacrylate, and some laminated 
Tests 


craft structural materials. 


plastics All tests were carried out at room temperature. 


run at slow and medium rates of loading are rated by the amount 
Trhit required to reach vield strength and ultimate strength 
rates of loading, an impact testing machine was 


times involved 


could be estimated only approxi- 

It was found that the initial modulus of elasticity, yield strength, 
and ultimate strength of the aluminum alloys were not influenced 
very much by the states of loading; however, in the case of the 
lastic materi ils, all three properties showed a marked Increase 
in rate of loading. 


with Increase 


| or the rm] Stic materials, the results obtained agree generally 


vith dat tained by Hsiao and Sauer for polystyrene [see AMR 
!, Rev. 3255], and Findley for cellulose acetate [Proc. ASTM 41, 
p. 1231, 1941 Ilowever, the tests in those cases were carried 
out at constant rates of strain, rather than at constant rates of 


Yoh-Han Pao, USA 


724. Painter, C. W., The measurement of the dynamic 
modulus of elastomers by a vector subtraction method, AS7'V/ 
Bull. no. 177, 45-47, Oct. 1951. 

\n apparatus is described in which a double shear test speci- 
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men driven by a mechanically oscillated platen executes sir 
The total 


specimen is measured using a wire strain-gage force pickup c up- 


harmonic motion. force transmitted through 


led to a vacuum tube voltmeter. Then voltage signals from t} 

foree pickup and from a displacement pickup similar to the forme; 
are combined in an ingenious manner so that the resultant voltag, 
vields the damping component of force. The amplitude of motioy 
is measured with the displacement pickup or by other means 
The real and imaginary parts of the dynamie modulus of elas 


ticity are calculated. B. M. Axilrod, USA 


725. Hughes, D. S., Blankenship, E. B., and Mims, R. L., 
Variation of elastic moduli and wave velocity with pressure and 
temperature in plastics, J. appl. Phys. 21, 4, 294-297, Apr. 1950 

The variations in velocity of dilatational waves in the pressure 
range 0 to 15,000 psi and temperature range 30 to 90 C have been 
measured for samples of polystyrene, Lucite, and polyethylen 
The velocity of rotational waves was also measured for poly m 
styrene and Lucite. In polyethylene no trace of a rotationa 
wave could be identified. The elastic moduli and Poisson’s ratio 
are computed over the experimental range. 

From authors’ summa 


726. Frankel, L. P., and Radcliffe, C. W., Bearing strengta 
of laminated plastics, ASTM Bull. no. 175, 71-75, July 1951 \] 
Paper describes a test for obtaining the bearing strength ot } 
s-in. plastic-sheet material. In contrast to the continuous ; 
stress-strain test, this repeated load test consists of loading th 
specimen to a certain load (100 lb), reading the deformatio: 
that load, releasing the load, and measuring the permanent se' 
The specimen is then reloaded to 200 lb and the procedure is re- 
peated. This is continued until a rapid increase in the permanent 
For most of the plastics tested there is so 


The stress 


set is observed. 
definite break in the stress permanent set curve. 
which this occurs is taken to be the yield strength. 

Authors claim this approach is less arbitrary than the usua 
procedure of applying the 4% deformation criterion to the stress 
load The r 


peated load test also gives the amount of permanent set to 


strain curve obtained by continuous methods. 


The strength values obtained by the two different 
Yoh-Han Pao, USA 


expected. 
types of test agree closely. 


727. Meredith, R., Cotton fibre tensile strength and x-ra) 
orientation, J. 7ezxt. Inst. Trans. 42, 7/8, T291-T299, July ‘Aug 
1951 

728. Backer, S., The relationship between the structura 


geometry of a textile fabric and its physical properties. I! 


The mechanics of fabric abrasion, Jert. Res. J. 21, 7, 453 4b 
July 1951. 

A general mechanism of cloth abrasion is proposed one 
differs from the process of surface attrition of solid bodies b« 
of the complex geometry of fabric surfaces and the viscoelast 
properties of textile fibers. The total mechanism is comp 
three elements, the relative magnitudes of which depend up 
nature of the abradant, the behavior of the fiber in the 
The thr 
ments of abrasion are friction, surface cutting, and fiber plu u 


structure, and the general conditions of rubbing. 


Friction and surface cutting cause direct damage to the fil 7 
Plucking 


cause immediate or dynamic fatigue rupture of the fiber at ta! fy 


local points of contact with abrasive particles. 


point along the fiber length where maximum stress concent 
is built up. The horizontal force developed in friction or s' 


cutting will also develop components along the fiber axis ar 











sua 


tural 


—_ 
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indirectly to tensile or bending rupture which normally re- 

s from fiber plucking. 

The nature of the frictional phenomenon which takes place 
two solids are rubbed together is discussed. The relation- 
unong forces developed in the cutting of metal is described, 

the utility of photoelastic techniques in the study of surface 

- in high polymers is pointed out. The forces built up along 

fiber axis during fabric abrasion are considered in the light of 

reported dynamic fatigue and flexural endurance of fibrous 

yh polymers. While flexing fatigue and tensile recovery proper- 

form a striking parallel to the general abrasion resistance of 

extile fibers, conditions of rubbing are shown to nullify and even 

erse expected differences between abrasive durabilities of 
rs used in experimental cloths. 

From author’s summary by Rogers B. Finch, USA 

729. Brosch, C. D., Interpretation of tests on resistance of 

molding sands (in Portuguese), Jnst. Pesqg. Tecnol. Sado Paulo, 

hl. 431 = Bolet. Assoc. Brasil Metais 7, 23, 193-206, 1951. 

\ series of tests with various molding sands are described and 

‘erpreted as they are used in foundries (green-sand molds, dry- 

d molds and skin-dried molds). Two types of apparatus used, 
dulum and coil, are described in detail. Tests refer primarily 
ompression, shear, and tension, and influence of various con- 
stituents and admixtures on these properties is investigated. 
\lso, the effect of molding conditions is discussed. Author con 
ludes that the strength values are more indicative for dry sand 
in-dried (baked) sand than for green-molding sand 


J. J. Polivka, USA 


730. Smith, G. V.,Seens, W. B., and Dulis, E. J., Hardened 
illoy steel for service up to 700 F, Proc. ASTM 50, 882-892, 1950. 
‘aper deseribes properties of two steels, SAK 4340 and 0.40 
on Ni-Cr-Mo-V steel, quenched and tempered to a hardness 
tockwell C43. Tests were conducted in tension at 75, 500, 
400, and 700 F, in compression at 75 F, for creep-ruptured strength 
| 500, 600, and 700 F, and for Charpy impact strength within the 
perature range ole to wo F. 


Wilham J. Anderson, USA 


731. Siefert, A. V.,and Worrell, F. T., The role of tetragonal 
twins in the internal friction of copper manganese alloys, ./. app 
22, 10, 1257-1259, Oct. 1951 
Tests on small electromagnetically excited flexure specimens 
that, for alloy 88°7-Mn 12°;-Cu quenched from 925 C, 
al friction decreases after each stage of anneal This is 
huted to reduction of tetragonal twins, 


Alexander Yorgiadis, USA 


732. Du Toit Meyer, M. A., A theory of Rockwell ball 
hardness, Appl. sci. Res. A3, 1, 11-26, 1951 

kwell hardness is defined in terms of the differential pene 

of a ball into a surface under two different loads. It can, 

fore, be immediately related to ball penetration under a 

ele load (Mever law). 

vell and Meyer hardness, and checks it experimentally 


Author obtains this relation between 


etical formulas for the elastic recovery following load re 
Rodney Hill, England 


ire also prop sed. 


33. Weil, L., Variation of Young’s modulus of a ferrite 
ssessing density (in French), Ann. Inst. Fourier Univ. Grenoble 
é, 207-213, 1951. 


Using a ring of a ferrite material FesO3;Nio.;Zno.7O, a magneto- 


ve vibration is generated in the ring by using a steady 
sing field and an alternating driving voltage. The magneto- 
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strictive expansion is only 1.5 X 1076 so that only a weak vibra- 
tion can be excited. Near the resonance of the ring, the measured 
( becomes very small due to loss of energy to the mechanical 
vibration, and the resonance frequency of the ring can be ac- 
curately located. From the ordinary ring formula fy = (F/p 

(1/2mr) and the density p, the value of Young’s modulus can be 
determined. Ring densities from 3.88 to 5.06 were investigated, 
and it was shown that there was a corresponding variation in the 
value of Young’s modulus from 8.24 X 10'! dynes/em? up to 
19.8 X 10" dynes/em?. This latter figure approaches the value 


for iron. Warren P. Mason, USA 


734. Bozorth, R. M., Mason, W. P., and McSkimin, H. J., 
Frequency dependence of elastic constants and losses in nickel, 
Bell Syst. tech. J. 30, 4, part I, 970-989, Oct. 1951 

This interesting paper describes the determination of the three 
elastic constants of monocrystalline nickel, using pulses of elastic 
waves of frequency 10 me/s and of duration 0.001 sec; the speci- 
mens were short cylinders, about 0.5 em long and 2.5-cem diam 
and the measurements were carried out in magnetic fields (// 
With increasing H, the 
value of Young’s modulus F is known to increase (AE effect 


varying between 0 and 6000 oersteds. 


For polyerystalline nickel at lower frequencies (10-50 ke/s), AF 
is about 15-30%, when H increases from zero to a value sufficient 
to cause saturation; in the present experiments, the correspond- 
ing value of AE was only about 3%. This difference in order of 
magnitude was attributed to micro-eddy-current damping which 
gives rise, at high frequencies, to relaxation of the motion of the 
walls of the magnetic domains; the change in the magnetization 
of a domain is visualized as giving rise to eddy currents in and 
around it, resulting in a loss of energy which depends, among 
other factors, on frequency and on the shape and size of the 
domains. This hypothesis was verified by measuring the AF 
effect and the decrement of polverystalline rods of nickel, using 
lower frequencies (5 — 200 ke/s). From measurements on the 
(decrement, frequency ) curve, the size of the average domain wus 
deduced to be about 0.04 mm, agreeing with optical measure- 
ments which give values lving between 0.0L and 0.2 mm 
R. M. Davies, Wales 


735. Krishnamurti, D., Evaluation of the elastic constants 

of diamond from its Raman frequencies, /’roc. Indian Acad. Sei 
A) 33, 6, 325-332, June 195] 

Ixpressions for the elastic constants of diamond have been 
derived in terms of the force constants calculated by Ramanathan 
which express the interaction of any atom with its 28 neighbors. 
The calculated values are: Cy, = 9.6 &K 10!'2: © 29 < 10!2: 
Cy = 4.2 X 10!2 dynes/em?, while the values experimentally de 
termined by Bhagavantam and Bhimasenachar are: C 9.5 
103*- Cy. = 3.9 XK 10: Cy 1.3 & 10'? dyvnes/em 


From author’s summat 


736. Swan, D., Lytle, A. R., and McKinsey, C. R., Stress 
relieving and fracture strength, Weld. Res. Suppl. 16, 3, 135s 
145s, Mar. 1951. 

The factors of straining and heating involved in the application 
of the controlled low-te mperature stress-re lieving process 
been investigated by studving their effect on transition te mpera 
ture. From the results of these tests and a series of mechani al 
tests, it was concluded that there was no appreciable metallurgical 
effect from the heating and straining accompanying this process 

It has been proposed that residual stresses may be quite impo 
tant in the failure of welded structures under conditions which 
inhibit plastic flow. The amount of plastic deformation occurring 


during a destructive test, as measured by the amount of strain 
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hardening which takes place at the initiation of fracture, was 


shown to be dependent upon severity of testing conditions. 
Available data were analyzed, and conditions necessary for the 


A few pre- 


liminary tests were made, and the results were compatible with 


study of the effect of residual stresses were outlined. 


the hypothesis, although further tests are necessary to confirm its 


validity From authors’ summary 


737. Dimmick, H. M., and McCormick, J. M., Variation, 
with temperature, of the cracking velocity, ./ 


34, 8, 240-241, Aug. 1951 


lxperiments revealed a small 


{1 ne r. ceram. Soc 


but real decrease in the limiting 
temperature of a soda-lime glass was raised 
at 80 K to 1455 


Electronic measurements were made of the, 


crack velocity as the 
The mean velocities decreased trom 1510 m/see 
m/sec at 1455 K 
to break two parallel platinum lines 


time required for a crack 


fired into the surface of glass specimens. Care was taken to have 


the gage section at a sufficient distance from the crack origin to 
insure that the crack speed had stabilized before measurement 

No theo ~ offe red as to the cause of this temperature effect 
Winston Duckworth, USA 


Van Zee, A. F., and Babcock, C. L., A method for the 
A mer 


738. 
measurement of thermal diffusivity of molten glass, //. 
ceram. Soc. 34, 8, 244-250, Aug. 1951. 

Measurements of thermal diffusivity were made on molten glass 
in a eylindrical crucible, heated by external electrical heating 
elements. Method consisted in superimposing a small sinusoidal 
temperature variation on the glass at its outer radius, with a total 
period of 2 or 4 hr, and measuring the angular time lag of the 
the center behind that 


temperature at at the outer radius from 


continuous temperature charts. Equations given show that 
diffusivity is directly proportional to this angular lag. For a 


soda-lime glass, it was found that diffusivity increased exponen- 
at 700 C to 0.21 at 
B. Shand, USA 


tially with temperature from 0.016 cm!/see 
1400 C I 


optical behavior of 
in German), ZVD/ 


739. Peukert, H., Mechanical and 
warm-stretched Plexiglas M33 in tension 
93, 26, 831-835, Sept. 1951 

lexiglas proves to be a nearly 


Material 


The stress optical coefficient of 


linear function of the percentage OF warm-stre tching. 


has a marked tendency to cold-flow under constant loading; mag- 
nitude of cold-flow depends on the amount of warm-stretching 
1 has a maximum in the neighborhood of 95% The optical 
ficient depends on the strain as well as the stress; its value is 
d trom the eold-flow lines 
Author suggests using the value of the optical coefficient to 
determine the amount of warm-stretching with thermoplastic, 
degree of polymerization with thermosetting resins. 
Rn. G. Boiten, Holland 
740. Thompson, P. F., Corrosion of metals. Metals under 
stress. I. Aluminum, Aero. Res. consult. Com jusiral. Rep 
ACA-49, 22 pp., July 1950. 
ap result f study of stress corrosion of com- 
pure Iminu AI2S) in annealed and hardened con- 
Quantitative aspects of corrosion were measured by 
determining the solution potential of aluminum under various 
tresses when immersed in different corrosive media. Potential 


measurements were taken during aeration and de-aeration of the 


solutions. Descriptions and illustrations of apparatus are given. 
Author concludes that stress does not appreciably affect the solu- 
tion potential of a metal, although it may produce strains that 
cause a breakdown of protective films, thereby exposing fresh 


active metal surfaces so that corrosion is accelerated. In cavi- 
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ties, arising from shock or concentrated stresses or from chen 
solution of segregated impurities, and in the absence of oxyy: 
hydrogen evolution causes deep pitting and tunneling which 1 
continue indefinitely. 

teviewer believes that stress concentration and accompan 
concentration of strains at the root of the crack or pit may « 
continued breakdown of protective films in this region as fas 
films can form. Thus, cracks once formed are self-propagat 
Growth of cracks may also be accelerated because the oxyy 
supply is depleted at the root of the crack and an oxygen co: 
Carl A. 


tration cell is thereby established. Keyser, USA 


741. Robinson, G. I, Influences of grain flow on the 
strength of lugs, Aircr. Engng. 23, 271, 257-260, Sept. 1951 
Abnormal types of failures, namely through the sides inst 
of through the ends of the lugs and sometimes seriously &: 
premature, were encountered in tests with transverse-grain lug 
DTD 683 DTD 364 althoug 


material properties, even across grain, were satisfactory (elo. 


machined from and forgings, 


tions across grain 6.1 and 8.2%, respectively). Lugs failed 
theoretical excess of mater 
1.4 (instead of 
must have occurred in the sides. A 


section where there was 22-29% 
and stress-concentration factors as high as 
normally expected EJ 
more usual effects, viz., low transverse-grain strength and 
elongations across grain, were absent, the hypothesis was } 
forward that the phenomena should be related to the (actua 
observed) difference between the tangent moduli E,. In 
beginning of the plastic region, F, along the grain is appre: 
less than £, across the grain. 

This would give rise to modifications in the bending-mo1 
distribution around the eye of the lug, by which the point 
contraflexure on the sides of the lug will have moved downy 
so that final bending moments through the sides may be 
siderably in excess of normal bending moments. Using 
hypothesis, behavior was predicted of lugs having various ge 
tries, and predictions were satisfactorily checked by pr 
nary experiments. Pending further test work, author sugg: 
the use of a 50°% margin of strength on sections through the s 
of transverse-grain lugs and a margin of 10% on sections throug 
the ends of longitudinal-grain lugs. 


J. H. van der Veen, Holl 
742. Richards, J. T.,and Smith, E. M., The forming chara 
teristics of beryllium copper strip, Proc. ASTM 50,1085-10 
1950. 


Results are reported of tests to corre late the forming cl 


teristics of beryllium-copper strip prior to precipitation hard: 


with usual specification properties including tensile’ str 
- 


elongation, and Erichsen cup test. Formability is expres 


the minimum safe radius for forming a 90-deg bend by mea! 


punch and die set-up. kffects of temper, stock thickness, ¢ 


size, and grain direction upon formability and miscellaneou 


sign or specification propertle Ss are noted. 


Minimum forming radius varies directly with stock thi 
however, no simple correlation was found relating forn 


with usual acceptance tests. Best combination of formabili 


tensile properties was obtained from material having 


tively fine grain structure. Although directionality is appa 
absent in solution-treated and quarter hard strip, it may b¢ 
sumill 


tor in harder tempers. From authors’ 


743. Kenyon, J. N., The reverting of hard-drawn co; 
to soft condition under variable stress, Proc. ASTM 50, 1) 


1081, 1950. 
Fatigue tests conducted on long lengths of hard-drawn 
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vere found to develop islands of soft copper at the periphery. 
- reverting to large erystals was found to occur in about 30°, 
e heats of copper tested at room temperature and in all heats 
d at 70 ¢ 
suted to mechanical defects in the wire may be the result of 


Author suggests that transmission-line failures 
-oftening phenomenon. Discussers of the paper suggested 
perhaps the large grains may have been formed by the 
vy localized temperatures developed by repeated stressing 
e plastic range. T. J. Dolan, USA 
744. Felmley, C. R., Hartbower, C. E., and Pellini, W. S., 
Effect of cooling rate on the aging of structural steels, Weld. Fes. 
Suppl. 16, 9, 451s—458s, Sept. 1951. 
[he quench and strain-aging characteristics of structural steels 
; been shown to be dependent on the rate of cooling from 1200 
The steels investigated included rimmed, silicon-killed, alumi- 
in-killed and vanadium-titanium-killed types. Rapid cooling as 
tained by quenching from 1200 F enhances aging propensities 
The fully killed types 
clop strong aging characteristics which are otherwise absent 


vardless of steel deoxidation practice. 
slow-cooled material. The development of aging effects in 

ir-weld zones as the result of mass quenching has been demon- 
strated by strain-aging tests of near-weld zones for welds repre- 


tive of various cooling rates. From authors’ summary 


Mechanics of Forming and Cutting 


745. Krabacher, E. J., and Merchant, M. E., Basic factor in 
t-machining of metals, 7rans. ASME, 73, 6, 761-769, Aug. 1951. 
Inconel X, Timkin 
The 3145 steel 
Heat- 


vas done with gas flames except in one case where electric 


fot-machining tests were conducted on 
25-6 and S816 and on alloy steel AISI 3145. 
heat-treated to a normally unmachinable condition. 
ction heating was used for heating the 3145 steel. Data are 
ted for room temperature, 500, 1000, and 1500 F, in general. 
ng speeds and workpiece temperatures were varied and the 
on tool forces and power consumption was measured for 
tions of taking a full thickness eut from the end of a tube. 
life tests were made using a single-tooth fly eutter tipped 
sintered carbide (IXM) and correlated with computed tool- 
Results indicate that, in general, 


interface temperatures. 


ife was improved by hot machining; however, in one 


rac- ble example tool life was lower at 500 F than at room tem- 
Ee ture 
provements up to SO times room temperature tool life were 
ed in instances. Optimum temperatures vary depending 
the alloy. 
mechanies of hot machining is discussed. It is concluded 
heating lowers the resistance of the tool to abrasion and also 
Whether im- 
ent in tool life results depends upon which effect is the 
William Sehroeder, USA 


s the ability of the chip to abrade the tool. 


Hydraulics; Cavitation; Transport 


Spronck, R., Universal diagram for uniform flow in 
channels (in French), Bull. Centre Ftud. C'onstr. génie ci 
f 5, 359-369, 1951. 
hagram is of Nikuradse-type and based on his formulas for 
Author 
oad channels, (b) very deep, and (c) semi-circular ones, but 


os 
4PiaALE 


th and rough pipes, respectively. considers (a 


ot 


oo ot deal with channels of other shapes. To illustrate use of 
im, few experiments of Bazin in a semi-circular wood chan- 


e taken, and equivalent sand roughness is found. 
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To reviewer, however, it seems questionable whether just these 
experiments show roughness and not waviness; cf. G. H. Keulegan, 
Res. nat. Bur 
which gives a more 


“Laws of turbulent flow in open channels,” J. 

Stand. 21, 707-741, Dec. 1938 [RP 1151], 

detailed discussion of problem in question. 
H. Thygesen Kristensen, Sweden 


747. Swain, F. E., Determination of flows in intercon- 
nected estuarine channels produced by the combined effects of 
tidal fluctuations and gravity flows, J'rans. Amer. geophys. Un. 
32, 5, 653-672, Oct. 1951. 

The tidal height variations are represented as a series of in- 
cremental changes in water surface height which produce small 
bore waves. These are assumed to travel with a celerity gh/V. 
The friction effects are treated by assuming the entire friction 
to be concentrated at a barrier (usually at the mid-length of each 
reach) and consisting of a head loss K V2, A being computed 
from the known properties of the channel and assumed ‘‘frietion 
factors.” The gravity flows are computed by the Hardy Cross 
method of solving a network, and the tides are superimposed by 
using time increments short enough so that an integral number ot 
them will be required for a wave to travel the length of each 
The illustrative example given is the delta of the 
The 


720 of a mean lunar day. 


channel. 
Sacramento and San Joaquin rivers in central California. 
time interval used was 124.2 sec, or 1 
This made 360 intervals to the cycle, but it was found necessary 
to continue about 50 intervals more before the eycle began to 
repeat, and the first 50 intervals are not used. 

The method is said to have been checked by a graphical pro- 
cedure and by electric analog computers, but no estimate as to 
accuracy is given. It would seem to the reviewer that, due to the 
simplifying assumptions made, the results must be approximate 
only, but they are probably the best available. 

Ralph W. Powell, USA 


748. Escande, L., Two examples of transmission of water 
hammer waves in the closed conduit of a hydro-plant provided 
with a surge tank (in French), Rev. gén. Hyd. 6, 60, 283-291, 
Nov.—Dec. 1950. 

Author applies Bergeron’s method to the analysis of the pres- 
sure waves induced in the closed conduit, upstream the surge 
tank, as a consequence of variations in the turbine regime. A 
surge tank without restricted orifice at the base is considered. 
This last device has been used sometimes in France to introduce 
an additional head loss in the flow into or from the surge tank 

Two cases are considered: (a) Waves produced by small but 
rapid rhythmic oscillations in the rate of flow in a hydro plant, 
and (b) waves produced by a sudden stoppage of that flow in a 
hydro plant with a comparatively long surge tank with respect to 
the penstock and a forced outlet conduit instead of customary tail- 
water canal. Graphical calculations and results based on vari- 
ous hypotheses about the rate-of-flow variations are given 


The consequences of the first case are more serious, but th 


second is by no means negligible It is highly reeommended to 
design surge tanks with a le neth between the penstock and the 
As possible 


‘Recherches 


free water surface as small 


Cf. also: FEseande, L., théoriques et expéri- 


mentales sur les oscillations de eau dans les chambres d’équi- 
libre.” Publ. Seient. Techn. Direction Ind. Aéronautiques, 
Paris 1943, and ibid., ““Méthodes nouvelles pour le caleul des 
chambres d’équilibre,”” Dunod, 1950. 
Armando Balloffet, Argentina 

749. Kyropoulos, S., Cavitation pressures and damage, 
ZAMP 2, 5, 406-410, Sept. 1951 

Author analyzes work of both the low-pressure and_ high- 
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pressure s¢ noois ol thought on pressures associated with cavita- 
tion He 


dence for high 


reaches the conclusion that ecrystal-deformation evi- 
pressures is not valid. Some reported deforma- 


tion was assumed to be caused by cooling stresses in metals 
Such deformation is revealed by metallographic etch character- 


them. He 


eroded during cavitation, 


istics OF Cavitation experiments, but is not caused by 


points out that erystal boundaries are 


single erystals from surface. Single 


protruding 
crystals are more easily deformed than a polycrystalline surface 
of the order of 


for deforming single crystals are 


calculated by 


pl CsS- 


sures Tor Cavitation workers who favor the low- 


pressure hydrodynamic theory of cavitation \uthor, therefore, 


theories of cavitation. 


Thomas P 


W-Dressure 


Clark, USA 


750. Meyer-Peter, E., Transport of sediment by flowing 
water (in French Bu Centre Etud. Constr génie civ. Hyd. 
Fluviale 5, 279-315, 1951 

In a review of practical aspects of sediment transportation and 


channels and rivers, author presents résumé of his 


cle positior 


laboratory investigations (published in detail elsewhere), followed 


by discussions of specific applications In first part he treats 


methods of transport, proposed formulas, experimental results, 
and In second part detailed discussion is given of 
) 


|) river structures for control of deposition and scour, (2) 


similitude. 
scoul 
effect 
maintenance of navigable chan- 


downstream of dams with either underflow or overflow, (3 
of dams on river transport, (4 
and ( 


nels in rivers 5) design of intakes for power plants. 


John S. MeNown, USA 


751. Durand, R., 
and pebbles in pipes 
619, Oet. LOSI. 

Article revi 

{] 


rriine trie Ow cor 


The hydraulic transportation of gravel 
(in French), Houille blanche 6, no. B, 609 


ws laboratory tests earried out in order to deter- 


ditions in horizontal pipes carrying various 


mixtures of water and yrave I, lol the purpose of providing In- 


formation for a dredging project \ecording to their size, the 


ttling vel 


ocity law of particles can be divided in three groups 


for nonspherical particle s such as the gravel of the Rhone River, 


author shows that their form can be characterized by a volu 


metric coefficient [AMR 4, Rev. 3911 Observations show the 
importance of saltation transport for coarse materials of the third 
proup it this phenomenon a characteristic rifle or dune forma- 
tion is superposed, The transportation regime follows the 
lroude similitude. The head loss coefficient for materials ot 
the 2nd and 8rd group increases with the concentration, but 
ppears to be independent of the size of the particles. 
\dditional experimental work and fuller understanding are 
extrapolation for large-sized pipes 
G. A. T. Weyndrickx, Belgium 


752. Knapp, R. T., Model studies of Apra harbour, Docl 


H 1 31, 32, 366, 367, 371; 367-371, 9-14, 155-159; 
\ \I “i LO51 
( i Tt l of Technology in collaboration with U.S 
bu uot \ ls and Docks carried out investigations of the 
( Cru Island in the Marianas, Pacifie A small seal 
y I I ) arranged at Pasadena for design of an un- 
pleted portior f the breakwater; horizontal scale was 1 to 
1OO 1 to 480; the magnified vertical scale allowed more 
cura litude measurements The Pasadena basin 
Si »>used mr Ula undistorted ] to 480 scale model of the en- 
rance heads Another large scale model was necessary for in- 


water within the harbor and the inter- 


ng circulation of 


‘thange of harbor water with sea water to avoid pollution. A 
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large hangar was erected at Azusa for model requiring a floo 
120 X 120 ft. 
with oscillating blowers was specially designed to cover an ove 
all length of 100 ft. 


cess for fixation of pattern of the water surface configurati: 


space of A pneumatic wave-producing machi 


Photography was used with excellent s 


This remarkably illustrated article contains short wave the 
and discussion of scale distortion in models. Very valuable co 


clusions. Steponas Nolupaila, USA 


753. Cuénod, M., and Gardel, A., Stabilization of the t 
oscillations of the water level in surge tanks by making the 
electric output temporarily dependent upon the hydraulic pres- 
sure (in French), Bull. tech. Suisse Rom. 76, 16, 209-218, Aug 
1950. 

Two equations relating fluctuation of water in surge tank 
flow variation through turbines are developed in order to stud 
Principles used are Newton’s laws a 


method of regulation. 


Bernoulli's theorem. Further study is made of effect of surg 
tank cross section on oscillation of water level. Complete equ 


Authors 


fluctuating water level in surg 


tion derivations are given plus numerical example. 
that 
tanks by regulation of electric output can result in a mor 
Cameron M. Smith, USA 


conclude stabilization of 


economical design of surge tanks. 


754. Chow, V. T., A practical procedure of flood routing, 
Civ. Engng. Lond. 46, 542, 586-588, Aug. 1951. 

Article outlines simple graphical method of routing flood , 
waves through river reaches or reservoirs. It is assumed that 
equation of continuity describes flow and that dynamic effects ) 


Method then applies only to cases where flow 


are negligible. 
changes gradually with time, and storage in reach is function of 
discharge only. Curves of storage and inflow to a reach are set 
up from behavior of a known flood wave. Hypothetical flo: 
can then be solved by graphical method using these curves 
Results of floods greater than record and changes in river co 
figuration can only be approximated. 


W. Douglas Baines, Canada 


755. Weale, R. A., Surface tension of liquid metals, Nat 
168, 4269, p. 343, Aug. 1951. 


756. Hacker, P. T., Experimental values of the surface 


tension of supercooled water, VACA 7’\ 2510, 20 pp., Oct. 195 
\ total of 702 individual measurements of surface tensior 


triple-distilled water were made in the temperature range 27 


22.2 C with 404 of these measurements at temperatures be 


0 €C The inerease in magnitude of surface tension with 


as indicated by measurements above 0 ‘ 


The 


relation in the vicinity of 0 C, as indicate 


creasing 


temperature, 
99 9 .; 


continues to inflection point in the surf 
tension-temperature 
by the International Critical Table values for temperatures do 
the measurements in the tempe! 


The 


a value of 76.96 


to 8 C, is substantiated by 


_999 


hs ht 


increast ‘ 


0.06 d 


ture range, O to surface tension 


approximate lv a linear rate from 


per em at —8 C to 79.67 + 0.06 dynes per em at —22.2 C 


Krom author’s summa 


757. Elton, G. A. H., Contact angles and surface tensi( 
in liquid-solid systems, J. chem. Phys. 19, 8, p.1066, Aug. 1 
Author \ntonoff’s (the 
tween two mutually saturated liquids is equal to the diffe 


assumes rule interfacial tension 
between the individual surface tensions of the saturated liqu 
to hold also for solid-liquid interfaces in mutually satu 
phases. Thus he can eliminate the interfacial tension in thi 
pression for the contact angle of a liquid against a solid. 


measuring this latter angle and knowing the surface tensio! 





the 
the 


eS- 


10ns 
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suid, one can calculate the surface tension of the solid. A 
‘perimental results corroborate this hypothesis and pro- 
which show that consistent results are obtained for the 
tension of solid paraffin when the procedure outlined is 
{ out for three different hydroxylic liquids. 
Bruno W. Augenstein, USA 


758. Iwasaki, H., Measurement of viscosities of gases at 
high pressure. I. Viscosity of air at 50°, 100° and 150° C up 
to 200 atmospheres, Sc’. Rep. Res. Inst. Tohoku Univ. (A) 3, 

247-257, Apr. 1951. 

viscosity of air is consistently determined over a wide 


A Maewood- 


scillating disk viscometer with large axial clearance is 


/f pressure plus temperature than heretofore. 


Results are consistent and believed accurate to 1°, 
wh deviate 3 to 4% from Golubev’s values. They will be 
ured with Enskog’s theory subsequently. Typical smoothed 


are, In micropoises: 


abs l 20 50 100 150 190 200 
OC 197.3 199.6 204.3 214.2 227.6 240.0 243.7 
00 C 219.5 221.0 223.6 230.9 241.0 250.7 253.7 
50 C 239.0 240.0 241.2 245.6 253.8 261.9 264.0 


ilues at 1 and 200 atm are extrapolated. 


C. F. Bonilla, USA 


759. Fortier, M., Some new results on singular losses of 

head (in French), Houille blanche 6, no. B, 598-601, Oct. 1951. 
With instruments now in use, it is possible to measure the total 
) pressure in a pipe section only when the mean velocities are 
‘imately parallel to a determined direction. Author 
‘total pressure as P= 1/Q SS’ (p + pgh + pV?2/2)V,da, in 
(J is the mean rate of flow; p the pressure; p specific 
h the elevation of the elementary area do above a fixed 
nce level; V the velocity, and V,, the velocity, normal to the 

nt do. The bars denote temporal mean values. 

i singularity disturbs the downstream flow, the loss of head 
letermined only through averaging of total pressure in a 
The head loss is ther 


of that due to the singularity and that in the perturbed 


downstream the perturbed flow. 


am sections 
shows how it is possible to separate these two elements 


In this 
ithor adds to the head-loss coefficient AK, two other formulas 


letermine the head loss of the singularity itself. 


variations of the Coriolis coefficient @ (kinetic energy 
and the momentum coefficient 8 in the singularity 
ction. 
examples of application are given. Discussion by Dane, 
ind Fortier closes the paper. 
author’s summary by Armando Balloffet, Argentina 


incompressible Flow: Laminar; Viscous 
ee also Revs. 621, 747, 829, 831, 843, 873, 925, 832) 


Vladimirsky, S., Nonuniform plane motion of an in- 
thin plate (in French), C. PR. Acad. Sci. Paris 231, 1, 30-32, 
0) 
per considers the fluid motion produced by a flat plate 
ith given time-dependent translation and rotation, 
ng into account a vortex sheet formed at the trailing 
e basic assumption, which the author considers ap- 
for motions of small duration, is that the vortex sheet 


wn strength is of the same shape as the (known) curve 


by the trailing edge of the plate, and that elsewhere the 
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fluid motion is irrotational. Author presents without proof an 
integral equation for the vortex strength, which is derived by 
adding to the above assumption the condition of finite velocity 
at the edges of the plate and of zero total circulation about plate 
and vortex sheet. Expressions for the potential and pressure are 
given in terms of the unknown vortex distribution. 


Courtesy of Mathematical Reviews D. Gilbarg, USA 


761. Cheers, F., Raymer, W. G., and Douglas, O., Tests on 
a ‘‘Lighthill’’ nose-suction aerofoil in the N.P.L. 4-ft. No. 2 wind 
tunnel, Acro. Res. Counc. Lond. Rep. Mem. 2355, 7 pp., Apr 
1947, published 1951. 

A series of tests on an 8.6°¢ thick nose-suction airfoil designed 
by Lighthill has been made in the 4-ft No. 2 wind tunnel at the 
National Physical Laboratory, at Reynolds numbers of 0.385 
and 0.577 K 10°. The results show that the wing stalls at a ~ 13 
deg (C, = 1.12) without suction, the lift coefficient at the stal 
increasing approximately linearly with suction quantity and 
reaching 1.93 at Cg = 0.019 and 23-deg incidence. 


From authors’ summary 


762. Berndt, S. B., An approximate method for determin- 
ing the incompressible, irrotational flow around a symmetrical 
wing section, Roy. Inst. Technol. Div. Aero. Stockholm KTH 
Aero TN 7, \8 pp., 1949. 

Starting from the Theodorsen method of mapping conformally 
an arbitrary wing section upon a circle, an approximate expres 
sion is obtained for the singularity distribution on the axis of 
symmetrical wing section in incompressible, irrotational flow 
\ method is suggested for computing the stream function and 
the velocity field around the wing section by expanding. thi 
singularity distribution into a series, and the functions necessary 
are tabulated. 

From the author’s summary by EF. B. Klunker, USA 


763. Lord, W. T., The incompressible potential flow past 
two-dimensional aerofoils with arbitrary surface suction, Acro 
ves. Counc. Lond. curr. Pap. 56, 35 pp., 9 figs... June 1050 
published L951. 

Problem is solved by application of conformal transtormation 
to the solution derived for the corresponding problem lor thie 
unit circle. Several simple examples Involving a Joukowsky 
airfoil are given. It is found that the effect on the main stream 
potential flow o1 distributed suction for the purpose of boundary 


laver control is negligible. John R. Spreiter, USA 


7604. Landweber, L., The axially symmetric potential flow 
about elongated bodies of revolution, Darnid W. Taylor M: 
Basin Rep. 761, 61 pp., Aug. 1951. 


An iteration formula for Fredholm integral equatio 0 
first kind [see AMR 5, Rev. 16] is applied in two new methods fo 
obtaining the steady, irrotational, axisymmetric flow of an inv 
cid, incompressible fluid about a body of revolution Tn the 
method a continuous, axial distribution of doublets is sought 
solution of an integral equation of the first kind. A method 
determining the end points and the initial trends of the distribu 
tion, and a first approximation to a solution of the integral equa 


tion are given. This approximation is then used to obtain as 
quence of successive approximations whose successive differences 
furnish a geometric measure of the accuracy of an approximation 
When a doublet distribution has been assumed, the velocity and 
pressure can be computed by means of formulas which are also 
given. 


In the second method the velocity is given directly as the solu 





C 
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tion of the integral equation of the first kind. Here also a first 
approximation is derived and applied to obtain a sequence of suc- 
cessive approximations. In contrast with the first method, which, 
in general, can give only an approximate solution, the integral 
equation ol the second method has an exact solution. 

Results 
npared with those obtained by other known methods. 
R. C. Roberts, USA 


Both methods are illustrated in detail by an example. 
From author's summary by 


Vladimirsky, S., Theory of unsteady motion of a flat 
plate by the potential method (in French), (. R. Acad. Sci. Paris 
233, 5, 352-354, July 1951 

Author studies the flow around a flat plate which starts from 


705. 


rest with forw ard velocity U, Ww hile being displaced vertically with 
variable velocity V(t). A velocity field is produced in terms of 
simple algebraic integrals, and the character of these integrals on 
the corresponding Riemann surfaces is discussed. The vorticits 
in the wake satisfies Wagner's integral equation. 

The idea of the paper is interesting, but it appears to reviewer 
that author has neglected the condition that the pressure must be 
across the wake 


continuous In consequence, his results cannot, 


mW) ore ‘ il. bye expected to be 


‘ - } 


in agreement with accepted theory. 

\. Robinson, Canada 
766. Timman, R., The aerodynamic forces on an oscillating 
aerofoil between two parallel walls, Appl. sci. Res. A3, 1, 31-57, 


195] 
\{n exact solution is given for the aerodynamic forces on an 
oscillating airfoil between two parallel walls. The solution is made 


hy a method analogous to Theodorsen’s method of the velocity 
potential and conformal transformation in the case of the free air- 
foil. Notation similar to the Kiissner notation is used in the de- 
velopment, and it is shown that the results approach the Kiissner 
at an infinite 
USA 


assumed to be 


John Ie 


the tunnel walls are 


coefficients wi erp 


distance from the airfoil Stevens, 


767. Ludwieg, H., The fully developed channel flow in a 


rotating system (in German), /ng.- Arch. 19, 4/5, 296-308, 1951 


The flow in square cross-section channel rotating about an 
t it right angles to the channel axis is investigated. It is 
shown that. at sufficiently high rotational velocities, the flow 


namely, boundarv- 


separated mto two domains, 


iver flow on those side walls perpendicular to the axis of rota- 


on, and a core flow filling the remaining portion of the channel 


It is found that, for laminar flow, the friction drag i channel] 


tating svstem differs considerably from that in a stationary 


To check the ealeulations, pressure-drop measurements 


I 


ere made 1 helical channel rotating about its axis. The 
© iction eoefhiecients were in agreement with those pre- 
dicted even when the core flow was turbulent. This is attributed 
o the of laminar boundarv-laver flow in the rotating 
f h higher Reynolds numbers than would be possible 

rire ting channe!] flov Gerald | Nitzberg, USA 


708. Okabe, J., Approximate calculations of laminar jets, 
Rep. Res. Inst. Fluid Engng. Kyushu Univ. 5, 1, 1-22, Sept. 1948. 
(sing equations derived by Yamada and Okabe [title source, 
4, 1, 1947] author analyzes flow in laminar submerged jets. For 
uses of uniform velocity distribution issuing from two-dimen- 
sional slot and circular orifice, equations are solved and stated in 
integral form. Velocity profiles are computed for representative 


sections and compared to the approximate solutions of other 


Resulting curves show that. this method gives a closer 


J 
workers 


upproximation than method using von Karmdén momentum 


theorem, espe cially near the mouth of the jet where no discon- 





APPLIED MECHANICS REVIEWS My, 




















































tinuity is present in author's solution. In second part of pa 
author introduces a less laborious method of solution of aboye- 
noted equations. Resulting curves for velocity profiles are 
close approximation to the more exact solution. 


W. D. Baines, Canad 


769. 
jet on its atomization (in 
Feb. 1951 


Photographic measurements were made of the length befor 


Panasenkov, N. S., Effect of the turbulence of a liquid 
tussian), Zh. tekh. Fiz. 21, 2, 160-166 


atomization of a water jet discharging into the atmosphere, as 4 
function of Reynolds number based on orifice diameter. T} 
length increased up to R = 4200 and then dropped off sharply 
presumably because of the establishment of turbulent flo, 
\verage drop size after atomization of a turbulent Jet was found 
to be almost independent of Reynolds number, but approximati 
The data were fitted by 


R,9-% 


proportional to orifice diameter. 
Da = §) 


empirical curve 


Leon Trilling, USA 


770. 
transition flow 
167-185, 1950 

First 


variation of circulation for 


Barberon, P., Introduction to the study of wings in 
in French i Bull. tech 


{ssn marit. aéro. no. 49 


part ol paper Is devoted to obtaining beginning 
a two-dimensional lifting wing 
compressible flow, started from rest and accelerated rectilins 
It is assumed that the wing leaves in its wake a surface of dis 
continuity whose local vortex strength is determined by the rat ” 
The formatio: S tios 


a wake and the distribution of vortexes in the wake ar 


of change of circulation along its flight path. 
such 
termined by the assumption that the flow at each instant 
Method used here fo 


forms with the Kutta condition 


puting circulation by two-dimensional potential theory is 

the same as Wagner’s treatment of this problem [ZAMMV 5 
17-35, Feb. 1925; see 
IT, pp. 289-293]. w 


Second part of paper Is devoted to obtaining expressions I 


ilso Durand, ‘Aerodynamic theory 


forees and moments acting on wing due to this variation 
] 


\ 


culation S. Lampert, USA 


771. Wiegel, R. L., and Johnson, J. W., Elements of wai 
theory, Proc. First Conf. Coast. Enqnq., 5-21, 1951. 


Authors 


Crerstner 


advan 
1880 longi 


theories of 
1845), 


summarize water 
1802 : Airv Stokes (1847 and 


neers interested in water waves will find the graphs more 


waves 


than the text. The graphs give relations between wave | 


velocity, period, depth. Data are also presented on the 
particles and theories compared with exper 
{Morrison, Trans. Ame Un. 32, Pp. 201, 1951 1 


third approximation of Stokes theory gives the best fit so 


Or wate! 


de oph ee. 


the scatter of the experimental results allows a decision 


- M. Jackson, Scot 


772. Mason, M.A., The transformation of waves in shallow 
water, Proc. First Conf. Coast. Engng., 22-32, 1951. 

\uthor discusses variation of wave velocity, height, a1 
length as a train of harmonic waves approaches a slowly s! f 
Work is 

Soard and of the Scripps Institute of Oceanog 
together with recent laboratory results [AMR 4, Rey. 155 
Equations (3) and (4) appear to be based on Gaillard’s n 


shore. largely a summary of reports of the | 


[crosion 


trochoidal theory. This theory is inexact but can be us 
The authors have stated that the o 
‘tT , 
I he qu 


+ 


teviewer prefers to reg 


rough approximation. 
water particles are not closed and are not ellipses. 
of the localization of energy is difficult. 


ye 





liquid 


—-166 


four ] 


nate 


Vv 


MARCH 1952 


nergy as traveling with the group velocity rather than to con- 
sider a fraction traveling with the wave velocity and the remainder 
red. Agreement between theory and experiment is fairly 
-onsidering the difficult nature of the experiments, observa- 
and the number of extraneous factors involved. 
J. M. Jackson, Seotland 


773. Bory, Ch., Velocity distribution in the neighborhood 
of a wall moving tangentially to the fluid flow (in French), C. R 
_ Sct. Paris 233, 5, 350-352, July 1951. 

ithor obtains, in numerical form, the boundary-layer velocity 

yution for a semi-infinite flat plate lying parallel to a uni- 

stream; the flat plate being fixed for z < /] and moving 

lel to itself with a speed equal to that of the free stream for 
Peter Chiarulli, USA 


774. Kinoshita, M., Wave resistance of a sphere in shallow 
sea, J. Zosen Kiokai 73, 19-38, July 1951. 
‘aper deals with the wave resistance experienced by a small 
sphere in stationary motion below the free surface of a fluid of 
depth. Author claims to have obtained a new formula for 
vave resistance. Reviewer notes that this formula agrees 
Havelock’s corrected one [Proc. roy. Soc. Lond. (A) 144, 
21, Jan. 1934]. F 
Results of some numerical calculations are given in the form 
VOR. J. Ix. Lunde, Norway 


775. Sacks, A.H.,and Spreiter, J. R., Theoretical investiga- 
tion of submerged inlets at low speeds, VACA 7'N 2323, 48 pp., 
1951. 

\nalysis is made of incompressible flow field in a submerged 
nlet (say, on fuselage of jet-propelled airplane) for aircraft 
il flow systems. Pressure-recovery and drag characteristic 
ates are presented to determine the applicability of this type 

t to aircraft. 

Submerged inlet does not operate in the free-stream air, and the 
issing through it suffers pressure losses due to vortex forma- 
ind the boundary layer. Magnitude of these losses depends 

ign of the approach ramp. 
I iplified theore tical approacl is taken to determine the be 
* the boundary laver, the vortex flow, and their interac 
Phe etfeets of mass flow and compressibility are discussed. 
ibove are complemented by wind-tunnel tests and visual 
tudies. 
ithors conclude that an optimum mass-flow ratio and diver- 

g ungle for a straight ramp exists which would give minimum 

ressure loss. Report should prove useful to aireraft de- 


Irvine I. Glass, Canada 


Nagamatsu, H. T., Circular cylinder and flat plate air- 
a flow field with parabolic velocity distribution, J. Math 
30, 3, 131-139, Oct. 1951. 
nalysis is presented of a two-dimensional incompressible, 
ous flow over a circular cylinder with and without cir- 
in a free-stream parabolie velocity distribution. of the 
U1 + k(y?/c?)), v = O where & is a nondimensional 
t, c a representative length of the body, and Uo the un- 
| flow velocity along the z-axis. [Effects of free-stream 
lie and linear velocity distribution over a flat plate at 
of attack are also considered. A solution of the form 
Vv + Wy, 
stream function due to the body, is utilized. The 


where Yo is the free-stream function, y, dis- 


v-curvature factor k, the disturbance due to the body, and 


flection of the streamline are assumed small. In the case 


parabolic velocity distribution the linear term of a Taylor 
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series expansion (from the free-stream distribution) of the vor 
ticity distribution across the streamline is used. Thus it is found 
that Y, must satisfy Laplace equation and the appropriate 
boundary conditions. Conclusions are that, in the case of a cit 
cular evlinder and parabolic free-stream velocity, the effect of 
vorticity on the velocity distribution along the negative z-axis 
(cylinder located at origin) is to move a given decrease in free 
stream velocity farther away from the origin than for the case of 
In the case of a circular cylinder with circulation, 


flow with- 


uniform flow. 
the pressure coefficient is made more negative than for 
out vorticity (for the same circulation). The flat plate with 
parabolic velocity distribution has a greater maximum velocity 
on the upper surface at a particular angle of attack than the case 
without vorticity at the same angle of attack and velocity Uo 
In the case of the flat plate in a linear free-stream velocity distri 
bution, the maximum velocity on the upper surface for a giver 
angle of attack is decreased from that without vorticity. The 
latter results of the flat plate show tendencies of opposite sign ir 
comparison with the previous case of parabolic velocity distribu 
tion. This result appears to need further investigation sine¢ 
the flat plate with a linear free-stream velocity distribution can be 
ealculated exactly without utilizing the assumptions used in al 
the other cases. Henry G, Lew, USA 

777. Hatanaka, H., On the general solutions of the two- 
dimensional Oseen’s equations of a viscous fluid (in Japanese 
Rep. Inst. Sct. Technol. Tokyo, 5, 1/2, 45-48, Aug. 1951 

General solutions of the Oseen equation for the two-dimensior 
viscous flow are written, with usual notation, as 

u = Oy/Or + e**0x /Or = OW/dy 
v = 0¢/dy + e*0x /dy = ow /Or 


where k = U/2v, YW = Wo + (2k) e*W*, andAg = Ayo () 


x* = 2ke*x and y* satisfy the same equation (A — k?) (x* 
W*) = 0 and correspond, in the limiting case k — 0, to the 
velocity potential and stream function of nonviscous flow. For 
flow past an arbitrary cylinder, yx* and W* are obtained 


MD 


coordinates (r, @) as 


— = 0, + 2K,(£ a, COS n@ b, sin n@) 

W* = 0.0, + YK,(E)(A,, cos nP + B, sin nO 
with 
0 or Oo 22 n— E(A,(E)1,,(E 

Ko &)1,( In nd 

where = = kr, and K.. ,, are Bessel functions and a,, 6,, A 
B,, a, c are arbitrary constants. Hence, as mptotic expression 
ire derived for the velocitv and vorticity at infinit 


Compressible Flow, Gas Dynamics 


(See also Revs. 826, 828, 832, 833, 844, 865, 871, 878, 
881, 899, 901) 


778. Dorrance, W. H., Nonsteady supersonic flow about 


pointed bodies of revolution, J. aero. Sci. 18, 8, 505-511, 542 
\ug. 1951. 
Velocity potential for case of sl nae r bodies osei lating } 1 


cally in a supersonic uniform stream is presented. Stability 
derivatives for low frequency oscillations are determined by 
expansion in powers of the reduced frequency and retaining only 
first-order terms. Four cases of steady and nonsteady super- 
sonic motion are treated: (1) Harmonic pitching about a point 
Zo; (2) harmonic normal oscillations in pitch; (3) steady pitch 
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ng about # point Fo; and (4) steady angle of attack. lquations 
for the slender-body theory normal force and pitching-moment 
stability derivatives are determined. Two types of bodies of 
revolution are examined to demonstrate how the aerodynamic 
stability derivatives may be varied by changing the contour of 
the bods 

From author's summary by A. van Heemert, Holland 

779. Tucker, W. A., and Nelson, R. L., Theoretical character- 
istics in supersonic flow of two types of control surfaces on tri- 
angular wings, VACA Rep. 939, 16 pp., 1949. 

Linearized theory is used to find the lift, rolling moment, piteh- 
ing moment, and hinge-moment characteristics of two types of 
control surfaces on thin triangle wings. Types considered are 
constant-chord partial-span flaps, either outboard or inboard, and 
full triangular-tip flaps with planform geometrically similar to the 
wing (the latter for case of supersonic leading edge only). Con- 
clusions are that triangular-tip flaps are better than constant- 
chord type for this application because of their generally higher 

ffectiveness and less serious hinge-moment problems 


J s. Isenberg, USA 


780. Melkus, H., On the detached shock wave (in German 
I[ng.-Arch. 19, 3, 208-227, 1951 

\uthor derives formulas for the velocity distribution after a 
detached shock wave and suggests that the velocity field between 
the shock and the body can be computed by # Series expansion. 
\s an application, author computes the distance between the 
shock and the body along the axis of symmetry. However, only 
terms up to second order are included in the expansion and no 
investigation about the convergence is made 

Paper includes many useful formulas; however, in a few of 
em the detached shock has been approximated with a hyper- 
hola, using the Mach lines as asvmptotes As is pointed out bv 
several other authors, the detached shock does not asymptotically 
ipproact t hie Mach lines, but rather the shock angle has an 
asvinptot alue equ il to the Mach angle 

(. Drougge, Sweden 

781. Cabannes, H., Theoretical determination of the fluid 
flow behind a detached shock wave (in French), ONE RA Note 
tech. 5, 27 pp., 1951 


Author first Inverts the ususl 


procedure by assuming quartic 


hock TAM, , 2R t N? the viindrical coordinates: 
th origin at shock apex: PR radius of shock curvature at apex 
tudving corresponding stream surfaces as a function of the 
irnmeter A, This is accomplished by “brute force,” expanding 
velocity components, pressure, density, and stream function y, 
mible series up to fourth powers around the shock apex and 
using sho ind flow equations (differentiating the latter as 


coefhicients at free- 


Identifying W(x, r 


. t 0 to determine the constant 


Mach number of 2, 3, 4, 5, 6, 10, 


0 with the assumed obstacle shape h + r?/2k + rr4/A4k3, 
ons of fourth orde r for A, the distance to body apex, 

ler for A, the radius of curvature of body at apex 

der for the parameter 7, are obtained, The pro- 

lure leads to well-behaving obstacle surfaces for values of 

\ Aol MV for X > AoC), tracings of ¥ constant vield hollow 
Brief consideration is given to solving the same system in- 
or A, h, and R, in terms of known body 7 and A. Fora 

range of v’s, three solutions are possible 1.e., three shock curves 
occur for the same body In spite of admittedly poor ap- 


proximation in the equation for T, author attaches significance 
to the triple possibility and likens it to the indeterminacy be- 


tween strong and weak shocks when attached to sharp obstacles. 
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The branch of solutions retained corresponds to minimun 
tropy rise. However, for this branch the shock shape chara 
ized by A is practically insensitive to variation of obstacle s} 
(7). In reviewer’s opinion, such behavior in approximate s 
tions is usually indicative of inaccuracy and should suggest cay- 


tion in interpreting results obtained by assuming shock shapes 


M. V. Morkovin, Us \ 


782. Herpin, A., General theory of shock waves (in Frenc| 
Vém. Artill. fr. 24, 4, 851-897, 1950. 

Author presents a complete survey of shock waves and 
application in a rather short paper. In spite of this, paper is so 
concise that those who are less familiar with the subject matte 
as well as those who are better acquainted with shock waves, wi 
profit from it. It is prepared in three chapters. Chapter I cor 
cerns shock waves of finite amplitude (small disturbances 
General equation of wave propagation, method of characteristics 
motion of a gas in a tube, and related problems are treated 
chapter II, Hugoniot’s theory, fundamental equations of sho 
Waves are reviewed; such problems as speed of shock waves 
instabilitv of shock waves are treated. Chapter ILI gives kir 


theory of shock waves \lso in this chapter the physica 


nificance of the principal problems treated in chapters [and Ila 
stressed. Paper is more than a mere survey of the field 
intended as 2 tool for engineers and physicists alike who « 
counter various problems involving shock waves. 


Ahmed D. Kafadar, USA 


783. Stocker, P. M., On a problem of interaction of plane 
waves of finite amplitude involving retardation of shock-forma- 
tion by an expansion wave, Qucrt. J. Mech. appl. Math. 4, part 
170-181, June 1951. 

The comparison between the ease with which shock waves 
produced experimentally in a flowing gas and the difficulty o! 
dicting and localizing such a wave mathematically is a perman 
lesson of modesty for the pure mathematicians. Considering t 
simple case of the interaction of a compressive receding wavs 
an expanding advancing wave, author points out the del 
formation of the shock wave due to the rarefaction. An 
esting formula is given for the computation of the time at 


2] 


shock formation occurs. Fk. H. van den Dungen, Belgiu 


784. Mott-Smith, H. M., The solution of the Boltzmann 
equation for a shock wave, Phis. Rev. (2) 82, 6, 885-892, J 
1951. 

Previous ¢aleulations of the internal constitution of a 
wave are discussed. Calculations by the method of Chap 
and Enskog in which the velocity distribution is considered to 
perturbation of the Maxwell distribution have culminated 1 
work of Wang-Chang, who has calculated terms up to third 
in the velocity-distribution funetion. She has found tl 
method of approximating to the real distribution functior 
diverges or converges very slowly for strong spock way 
though it is apparently adequate for weak shock waves. Au 
proposes for strong shock waves to adopt what he calls a | 
distribution function, i.e., a superposition of the equilil 
distribution functions appropriate to the regions ahead 
behind the shock wave. The relative concentrations of t! 
component distributions is assumed to vary through the 
waves. The transport equation is then simplified to an « 
differential equation by this assumption and solutions are £1\ 
for shocks of various strengths. To check the adequac) 
assumed bimodal distribution function, author calculates t! 
ative concentrations of the sub- and supersonic components Uslis 
both equations for u2(u is the molecular velocity norma! 


shock) and u*. He finds that the agreement between these ts 
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He also checks the validity of this distribution function 
amining the rate-of-change of the fraction of the supersonic 
ponent of the distribution with time at a stationary point in 
solution obtained. This quantity should be zero if his solu 
is exact, since it is intended to represent a steady shock wave. 
ew of the fact that the time rate-of-change is in reality quite 
it seems that this type of distribution function is close to the 
The agreement of Mott-Smith’s theoretical results with 
xperimental results of Green, Cowan and Hornig [.J. Chem. 
19, 4, p. 427, 1951; see Figs. 4 and 5] is better than that of 


of the previous theories. Arthur Kantrowitz, USA 


785. Stewartson, K., On the interaction between shock waves 
and boundary layers, Proc. Camb. phil. Soc. 47, part 3, 545-553, 
1951. 
rhe interaction between a weak normal shock wave and the 
inar boundary layer on a flat plate is investigated. It is 
1 that if the shock wave is of strength € (defined as half of 
velocity difference before and after shock, expressed in terms 
the mean velocity before and after shock) then separation 
irs When € is of the order of Reynolds number to the —?/; 
er, Wherein the Reynolds number is based on a length which 
very weak shocks is nearly equal to the length of run from the 
ng edge of the plate to the position of normal shock. 


H. Julian Allen, USA 


786. Oppenheim, A. K., A contribution to the theory of the 
ievelopment and stability of detonation in gases, Ann. Meeting 
\SME, Atlantie City, 1951, Paper no. 51—A-23, 9 pp. 

\uthor’s problem was treated in a more complete way by 

isemann [‘‘Problems of detonation,” Mitt. dtsch. Akad. Luft- 

forsch., 1941], giving physical explanation of entropy mini- 
by normal detonation and distinguishing the following 
oretical cases: voluntary and forced detonation, prepared and 
:pontaneous combustion. Author agrees in dealing with pre- 
red combustion and in explaining the transition from combus- 
nm to detonation by a nonstationary system of shock wave and 
bustion front. F. Schultz-Griinow, Germany 


787. Imai, I., An approximate method of calculating com- 
oressible fluid flow past a thin aerofoil, ./. phys. Soc. Japan 3, 
465-351, 1948. 

788. Imai, I, On a new method of approximation for 


treating compressible fluid flow, J. phys. Soc. Japan 3, 352-356, 
148 

These two papers present two closely related approximate 
ids for computing nearly parallel subsonic gas flows past 
: Let u = q Cos A. = q sin 8 be the velocity compo- 
c the local speed of sound, and w? = 1 — q?/c%. First 

id: Assume that v is small compared to u, so that (q/<« 
be replaced by (u/c), and c may be treated as a fune- 
Neglecting small terms and setting @ = fudu, 
rin JS pdy, it turns out that w + 7 is an analytic 
n of & t 2. 
tion for ve inside the profile must be made. The flow 


In order that (1) have a meaning, an as- 


is now reduced to a boundary-value problem for ana- 
unctions. An iteration scheme involving the familiar 
tegral is used for solving this problem. (No convergence 
is given.) Second method: Using the assumption that 
iall and setting r = Jf ud log q, it is shown that @ + ir 
If one 
ts uu 1 inside the profile, it turns out that a solution of an 


proximately) an analytic function of €& + in. 


pressible-flow problem yields at once a solution for the 
imate problem considered, 


For points on the profile, a 
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“universal” velocity-correction table) can be given. Both 


methods are illustrated by numerical examples. For supersonic 
flows, the same methods lead to the wave equation. [As in all 
thin-wing theories, the basic assumptions break down near a 
stagnation point, but the author does not discuss this difficulty 


L. Bers, USA 


789. Callaghan, E. E., and Ruggeri, R. S., A general cor- 
relation of temperature profiles downstream of a heated-air jet 
directed perpendicularly to an air stream, VACA 7'\V 2466, 
37 pp., Sept. 1951. 

\n empirical method is presented to determine a dimensionless 
“penetration coefficient” for title problem. An analysis based 
upon previous investigations of the authors is given. By means 
of tests in a “‘two-dimensional”’ tunnel of 2 in. & 20 in., algebraic 
relations between characteristic parameters are determined. 
(Free-stream velocities ranged from 160 to 360 fps. The jet 
entered the airstream through thin-plate orifices with diameters 
of 0.25 in. to 0.625 in. at ratios of jet total pressure to outlet 
static pressure from 1.2 to 3.7, 


200 F to 400 F. 


temperature profiles are computed and compared with experi- 


and at total temperatures from 
Using the so found penetration coefficient, 
Deviations decrease 


mental data. Agreement is satisfactory 


with distance from orifice. Authors are aware of restrictions in 
using ‘‘two-dimensional” tunnels. They briefly outline thei 
opinion about the steps to be taken for the extrapolation ofr 
sults to three-dimensional problems. Heinrich J. Ramm, USA 

790. Oswatitsch, K., The compressibility effect on slender 
bodies of revolution in subsonic and supersonic flow (in Germar 
{rch. Math. 2, 6, 401-404, 1949/1950. 


791. Ludford, G. S. S., The behavior at infinity of the poten- 
tial function of a two-dimensional subsonic compressible flow, ./ 
Vath. Phys. 30, 3, 117-130, Oct. 1951. 

Author extends the hodograph method developed by Berg 
mann [7'rans. Amer. math. Soc. 62, 3, 1947] and finds the expan- 
sion at infinity of the potential in two-dimensional subsonie com- 
pressible flow. This is used to obtain expressions for lift, drag, 
and pitching moment on a subsonic airfoil. 


Maurice Holt, England 


792. Katzoff, S., and Hannah, M. E., Further comparisons 
of theoretical and experimental lift and pressure distributions on 
airfoils in cascade at low-subsonic speed, VACA 7N 2391, 24 
pp., Aug. 1951. 

Report compares calculated litt and velocity distributions for 
five compressor-type cascades of highly cambered NACA 6-series 
airfoils. [Experimental data are obtained by improved technique 
described in NAC A 7T'N 2028 
experiment are much better than those previously published in 
NACA TN 1376. ‘The experimental lift. coefficients were less 


than the theoretical value by amounts varying from 0.2 to 0.4 


Comparisons between theory and 


for lift coefficient of the order of 0.9, the larger differences occur- 
ring for the more highly cambered airfoils and conditions of large 
pressure rise. Pressure distribution calculated by equating the 
circulation to the experime ntal value and neglecting the Kutta 
condition agreed well with the experimental distribution, provided 
the pressure rise was not so high as to cause separation of the air 


foil boundary layer. Robert M. Crane, USA 


793. Haack, W., A method of characteristics for the 
approximate calculation of unsymmetric supersonic flow around 


ring-shaped bodies (in German), ZAMP 2, 5, 357-375, Sept 
1951. 
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A method of characteristics has been developed to calculate the 
linearized supersonic flow over inclined bodies of revolution. A 
similar method had been developed earlier by Sauer and Heinz 
(unpublished). The reviewed method seems to be faster for 
calculating the unsymmetrical part of the flow than the method 
of Sauer-Heinz. Author points out that the usual way to caleu- 
late such flows is with the singularity method, which is very cum- 
bersome for more complicated bodies, such as rings around cen- 
tral bodies. Such flows can easily be calculated with the linear- 
ized characteristic method. As an example, the flow over some 
simple combinations of rings and central bodies has been calcu- 


lated Tore Gullstrand, Sweden 


794. Braun, W. H., and Klein, M. M., Calculation of higher 
approximations for two-dimensional compressible flow by a 
simplified iteration process, NACA 7’\ 2511, 54 pp., Oct. 1951. 

Convergence of iterative-type series solutions for velocity 
potential of flow past thin airfoils at high subsonic speeds is in- 
vestigated by calculating the first six terms of such series for 
ellipse and first four terms for Kaplan bump. Labor of calcula- 
tion is kept reasonable by using small perturbation transonic 
limiting form of differential equation for potential and expand- 
ing in terms of transonic similarity parameter A = 7M)? (1 i 
y -—-1)M (1 — AM,?)’? [see Perl, W., and Klein, M. M., 
AMR 4, Rev. 2605]. Additional simplification of d.e. is made 
by restricting probable validity of results to region near mid- 


chord. Main results, for perturbation velocity ¢,, are 
B¢y./t = 2, =04,K" ‘ 
where ~ (1 Mo?) The a, are given as functions otf 


position in flow field and m 5 and 3 for ellipse and Kaplan 
bump, respectively. Graphical inspection of a, at mid-chord 
on contour suggests their ultimate increase with n as a geometric 
series and hence limiting values A, for series convergence of 0.56 
for ellipse and 0.387 for Kaplan bump, which values yield local 
supersonic regions. 


Reviewer’s remarks: The graphically suggested geometric 


series-type increase of a, would appear to imply that expansion 


+] could be completed by adding the term a,,A™ *+1/(K, — K 

+ Such a term, however, besides giving very sizable cor- 
rections for K K,, makes g, ~ as A — K;. A possibly 
more realistic estimate of remainder term is obtainable from 


ssumption that velocity is finite but its derivative by A infinite 
it A K, {see Perl, W., AMR 4, Rev. 2589]. 


A tw ice, veometric-ty pe 


Then, for ex- 
ample, [*] could be differentiated by 
remainder term [«« added, result integrated to give logarith- 
ocityv derivative at A Kk, and integrated 


» give finite velocitv at AK K Remainder term thus 


K»)|\dKudk 


of A rom [+ need not be altered if the a, really 
o vary geometrically ultimately, since same A, would then |} 
1 from second derivative series. Simplification of dif- 
equation for potential is now such that analytical esti- 
» nth term of {a to settle convergence question definitel 
l impracticable, William Perl, USA 


795. Legendre, R., Laminar airfoil for subsonic velocities 
French), Rech. aéro. no, 22, 3-6, July—Aug. 1951. 
loped for designing airfoils having an approxi- 
ely prescribed velocity distribution in subsonic flow. The 
hod, which was previously applied to turbomachine blades, 
involves the assumption of a linear pressure-density relation. It 
is particularly suited to the calculation of laminar-flow airfoils. 
lhe treatment is brief; numerical applications are to be published 
later Milton D. Van Dyke, USA 
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796. Mesniére, M., Laminar profile at subsonic speed 
French), Rech. aéro. no. 23, 23-26, Sept.—Oct. 1951. 

Paper is a first numerical application of an analytical di 
method proposed by Legendre [see preceding review]. Me 
itself is an extension to airfoils of a former one [AMR 3, kh 
1536] intended for blade lattices. Since present paper accou 
only for numerical calculation procedure, it is necessary to 
of original papers. A profile of 8° thickness with preseri 
velocity distribution is calculated for WM = 0.8 and C; = 0.407 
stations of velocity maxima being located at 70% chord, thus s 
gesting good laminar properties. Author states that desiy 
method is convenient for determining a great variety of prof 
suitable for high subsonic velocities. Coordinates of ecaleu 


profile are given in a table. Pierre Schwaar, Switzer! 


797. Miles, J. W., Transient loading of wide delta airfoils 


at supersonic speeds, J. avro. sci. 18, 8, 543-554, Aug. 1951 
See AMR 4, Rev. 792. 


798. Mark, R. M., Application of the extended Karmian- 
Tsien method for the generation of conventional airfoils in two- 
dimensional subsonic compressible flow, Bull. Univ. Vi 
Engng. Exp. Sta. Seattle no. 118, Aero. Ser. no. 1, 7-11, 1951 

Paper discusses the inverse problem of compressible flow 
lation to the generation of conventional airfoils by mapping 
tions. The von Kaérmdn-Tsien method, as extended by Li: 
circulatory flow, is applied to the particular case of a convent 
airfoil generated from a circle. Numerical calculations are ca 
ried through for a chosen set of constants when Lin’s condi 


are satisfied. Robert Simon, Us 


799. Guderley, G., Axial-symmetric flow patterns at a free- 
stream Mach number close to one, AF tech. Rep. 6285, 26 
Oct. 1950. 

Author employs variable combination similar to boun 
layer type to get particular solution of nonlinear. tr 
velocity potential equation to use as base for linear perturt 
Propert ies of particular solution, here given to second power i 
singular point of differential equation, are discussed elsew! 
report unobtainable by reviewer. Author seeks qualitati 
sults applying far from body; obtains formally and by pl 


argument, for example, that change of pressure due to chang 


of tree-stream Mach number is proportional to (M — 1) l f 
nation pressure is kept constant A. Charnes, [SA 


800. Crocco, L., Transforms of the hodograph flow equa 
tion and the introduction of two generalized potential functions 
NACA TN 2432, 81 pp., Aug. 1951. 

Paper consolidates and generalizes much of the hodog 
investigation done thus far. Hodograph equations are 
metrized by using mass velocity and velocity as inde] 
variables. A discussion of the approximate methods of C} 
and von Kaérmdn-Tsien shows, in the light of the new sy1 
that a slight alteration of the von Karmdan-Tsien met! 
probably be made to fit actual flows better. Exact soluti 
given in terms of complex functiens of streamline and p 
functions and of the Legendre transformations of thes« 
the equations in these new functions, power-set solutions 
ponential set solutions are obtained and discussed. Soluti 
Lighthill of the power-set-type and by many authors using 
geometric functions are shown to be special cases of the p 
formulation. Further, generalized complex potential fun 
complex velocity and mass-velocity variables are introduced 
previously given functions and equations are given in terms 
generalized potentials. Solutions are obtained which 


/ 
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preted as exact solutions for the ideal gas law or approximate 
ons for the actual gas law. A method of obtaining flows 
g irculation is given. Entire development is attractive be- 
it is independent of the gas law, and because it appears 
ve ble of producing solutions valid in a small transonie region; 
does not, as yet, provide much new information on specific 

f H. G. Cohen, Israel 


~ of new sets of flows. 


LOT, 


801. Ghaffari, A. G., The hodograph method in gas dy- 
. namics, Univ. Tehran, Fac. Sct. Publ. 85, 129 pp., 1950. 
= \n introduction to the hodograph method is given from the 
ematical point of view. The essential portion of the study 
‘erned with the velocity-distortion methods for purely sub- 
flows; the methods of Temple and Yarwood, and Ghaffari 
detail. 
oils quations, give properties of exact particular solutions, and give 


discussed in Other chapters introduce hodograph 


inptotic representations for these solutions. A descriptive 
wnt of Bergman’s operator method is also given. 
hough the publication is not complete, the methods of 
n- \drman-Tsien and the exact methods of Cherry and Lighthill 
wo- y omitted, it can be recommended as “‘an elementary survey 
theory and use of the hodograph method.” 


Hideo Yoshihara, USA 


Ti 802. Drake, R. M., Jr., and Backer, G. H., Heat transfer 
: from spheres to a rarefied gas in supersonic flow, Ann. Meeting 
nal \S\IE, Atlantie City, 1951. Paper no. 51-——A-55, 9 pp. 
ca , Forced convection heat-transfer measurements are presented 
; eres In air in the transition flow region ‘where gus densit\ 
\ low that molecular mean free path is not negligible com- 
to sphere diameter). Data, covering Mach numbers trom 
sais 228 to 3.56 and Reynolds numbers from 16 to 980, are correlated 
‘lotting Nusselt number as function of (Reynolds number) 
[uch number). Authors’ approximate analysis predicts de- 
lence on above group. Reynolds number range is obtained 
uly by changing gas density and sphere diameter (0.10 to 
0 inch). Temperature recovery factors are also measured, 
ing prediction that, at low Reynolds numbers, average 
librium temperature of sphere increases above stagnation 
wrature of impinging air stream [see J. aero. Sci. 15, 7, 381 
91, July 1948]. 
Spheres were machined from silver, and single thermocouple 
j ised to measure average sphere temperature. Heat-flow 
\ s were obtained from temperature vs. time measurements in 
rsonic wind tunnel. Reviewer believes this paper is a sig- 
nt addition to information available in a relatively unex- 
- flow region. KE. D. Kane, USA 
vn 


803. Tchen, C.-M., Heat delivery in a compressible flow 
ind applications to hot-wire anemometry, VACA TN 2436, 63 
\ug. 1951. 
problem of heat delivery by a heated body in a non- 
‘ rotational flow field is treated. By assuming that the 
mn of temperature along the stream is smaller than that 
g the transverse direction, author is able to relate total tem- 
ire and a function characterizing the rotationality of flow 
his relation, problem is reduced to solving two equations 
‘“‘veneralized velocity potential’? and temperature. 
in idealized case of a heated flat plate in a uniform stream, 
blem is linearized for both subsonic and supersonic speeds. 
stablishing a solution of heat source, the source strength of 
uous distribution along a straight line parallel to the stream 
esponding to a given temperature distribution, and also the 
eat delivery by such distribution, are calculated. From the 


f equation for “generalized velocity potential,’’ induced ve- 
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locity by heating can be similarly expressed in terms of source 
distribution. In all these steps, approximations are introduced, 
sometimes tacitly. 

Finally, author tries to extend method to blunt bodies by intro- 
ducing further approximations which are subject to severe re- 
strictions. Moreover, the neglect of the viscosity is discussed. It 
is shown that, for small perturbations and Prandt! number one, 
the ease considered is justified, at least to first order. 


Y. H. Kuo, USA 


804. Spalding, D. B., Critical flow through convergent 
nozzles, Aircr. Engng. 23, 270, p. 238, Aug. 1951. 
Spalding takes exception to the assumption of the polytropic 


used by Naylor [see AMR 4, Rev. 4233] and 
attempts to establish that the throat velocity is always the local 


expansion law 


sonic velocity and that it is dependent on the inlet conditions 
and not on the friction characteristics. The expansion law in the 
throat is also independent of friction and, on the enthalpy- 
entropy chart, the expansion line is vertical at the point cor- 
responding to the throat. 

In his reply to Spalding (in the same issue Nay lor emphasizes 
that the expansion law which he assumed is in agreement with 
experimental results, 

In the same issue Siephenson points out that the main con- 
field of 


Kirchhoff in 1868, 


noted in the 

Helmholtz in 1860, extended by 

and verified by Kave and Sherratt in 1933 
Ione D. V 


clusion of Navlor’s original article was 


acousties by 
. Faro, USA 


805. Kestin, J., and Owczarek, J. A., Critical flow through 
convergent-divergent nozzles, .{zrcr. Engng. 23, 272, 305-307, 
Oct. 1951. 

In reply to Spalding’s letter (of the August issue), the authors 
disagree with his assertions and give an analysis of the conditions 
under which sonic velocity may be obtained in or near the throat 
of a converging nozzle for the ease of flow with friction present 
In commenting on Naylor’s original paper they refute one of the 
gene ralized conclusions that he makes in reference to the nature 


of the 


though the assumption of 


propagation of disturbances, They also show that, 


constant small stage efficieney is 
sufficiently accurate for approximation to the actual conditions, 
it can be shown that it does not reduce to a Fanno line in the case 
of constant area flow; further, it is inconsistent with the accepted 


Ione D. V. Faro, USA 


one-dimensional equation of mot ion. 
806. Naylor, V. D., Flow of a compressible gas with friction, 
Airer. Engng. 23, 272, 308-310, Oct. 1951. 
Frictional compressible flow is considered by writing the energy 


-Vdp = n,,d(1/2 q?), 


fractional factor introduced to 


equation in the form where 7,, 1S a 


account for only a partial trans- 
tormation of the kinetie ene rev into pressure and thermal energy 
(This factor is unity for isentropic flow.) Without considering 
Navier- 
Stokes equation, expressions for polytropic gas equation, sound 
velocity, and potential flow, are obtained by 
to be a constant. These expressions show qualitatively how fri 


flow Ray C. Makino, USA 


the mechanism of the frictional is done in 


process, LS 
considering 7 


tion modifies the 


process, 


807. Valensi, J., and Pruden, F. W., Some observations on 
sharp-nosed profiles at supersonic speed, Res. 
Lond. Rep. Mem. 2482, 17 pp., May 1947, published 1951. 

Two-dimensional tests have been made on two airfoils, 


lero. C‘ounc 


one a 


wedge section and the other a double wedge (rhombus) section, 


Tests were made in a 
5 X 2-in. wind tunnel at a Mach number of 1.4, and comprised 


each with a nose semi-angle of 3.6 deg. 
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schlieren observation and pressure measurement Results have 


neen compared with exact inviscid theory. Several divergences 
were noticed and are discussed. Excellent agreement Ww ith theory 
was obtained under certain conditions, and where serious dis- 
igreement occurred it was partly attributable to wind-tunnel 
interference 

A satisfactory schlieren apparatus has been developed of suffi- 
cient sensitivity for observation at atmospheric stagnation den- 
sity and moderate supersonic Mach numbers 

A number of schlieren pictures are given, some of which include 
i preliminary attempt to show up the filament lines of the flow. 

From authors’ summary 

808. Goodman, Th. R., Aerodynamics of a _ supersonic 
rectangular wing striking a sharp-edged gust, J. aero. Sci. 18, 8, 
519-526, Aug. 1951. 

Author briefly reviews Gardner’s method [AMR 4, Rev. 2124] 
for solving linearized three-dimensional nonsteady-wing problems. 
This method 


equivalent of two steady finite wing problems. 


reduces a nonsteady finite wing problem to the 
Author applies 
the method to the ealeulation of the pressure distribution, lift, 
ind pitching moment on a rectangular wing penetrating a sharp 
edge gust while traveling at supersonic speeds. The solutions for 
the lift and pitching moment have also been given recently bv 
Miles [AMR 4, Rev. 2128]. John R. Spreiter, USA 
809. Imai, I., and Hasimoto, H., Application of the W.K.B. 
method to the flow of a compressible fluid, IT, J. Wath. Phys. 28, 
1, 205-214, Jan. 1950. 
In a previous paper [see AMR 3, Rev. 2725] one of the present 
iuthors expressed the fundamental equations of motion for a 
two-dimensional compressible fluid flow in terms of new variables 
suggested by the W.K.B. method, and obtained a new method of 
approximation for treating the subsonic flow past arbitrary pro- 
files 


of inte rest in order to test its usefulness. 


In this paper, the method is applied to some typical cases 


From authors’ summary 


810. 
dimensional compressible flows (in 
1.39 -L.47, July 1951 


lementary lecture includes basic equations of one-dimensional 


Greidanus, J. H., Elementary considerations on one- 
Duteh Inge nieur 63, 28, 


compressible flow and straight shock waves 
I 


As an explanation 


of the entropy Jaw forbidding rarefaction shocks, a perpetuum 


mobile ol the second kind operating with such shocks is de- 


cribed R. Timman, Holland 
811. Martin, M. H., Steady, rotational, plane flow of a gas, 
{ mer. J. Math. 72, 465-484, 1950 
Author d u s steady rotational vas flows in two dimen- 
) 1! iInear coordinate system formed by streamlines 
nd isobar lines of constant pressure Flows for which 
! sobars are excluded This leads to the system 
different equations: | a Sity Ui - UX 
0) o~!, where x, y are the Cartesian coordinates, 
t] mmponents, Y the stream function, p the pres- 
ire, and p the density. If d(x, y)/O(p, W) # 0, a solution of [1 
=] solution of the Euler equation and the continuity 
To obtain a determinate svstem one adds to [1 
u m of state p p, S), where S is the entropy and 
pecifies the entropy distribution by prescribing S S(y). By 
Bernoulli's theorem the speed qg is a function of p and y. The 
ww is subsonic (supersonic) if qg © 0 (dq > 0), potential if 
0. If the Bernoulli function q a(p, W) is given, a flow 


hy solving the quasi-linear equation for the 








APPLIED MECHANICS REVIEWS MA 






6 = Hp, ¥ 


= arctan (j/u) 


a q@,? Gy ; ‘a io (q?6, = 0 


Mp 


' 
Til Qp, 


Aut] 
derives the most general equation of state admitting isoclinic flo 
X(S)II(p), then all isoc! 
either Prandtl-Mever flows (that is, have a 


mensional hodograph) or 


This excludes flows for which 6, 0 (isoclinic flow). 
If this equation is of the form p = 
flows are one 
are obtained from such by a dey 
due to Munk and Prim [Nav. Ord. Lab. Rep. NOLM 9281, 1947 
Finally, flows with @ = 
detail. 


AW) (rectilinear flows) are examined 5 


L. Bers, USA tor 


812. Saito, O., and Amemiya, A., On the solution of dif- 
ferential equations of the two-dimensional steady flow of com- 
pressible fluid, J. phys. Soc. Japan 5, 201-202, 1950. 

Ina potential gas flow the density 


p is 2 given function o 


Set 


speed q. 


. 


pdq ] d | 
»,J(w) = = 


qd p- dw p 


If F(w, W) satisfies the equation ies 


Fine yy — F? 


vy wy 


= f(w) | 


then @ = F,, 0 = 


and inclination of the velocity vector, respectively, of a gua 


—Fy may be interpreted as the potent 


flow with stream-function y. 
F=y Sf(-f)’ 


where @ is an arbitrary constant, G an arbitrary function, 


: . . 
F = (py + C)({Aw + B)™ 4 : / dw ic + B 


where A, B, C are 


will appear elsewhere. 


Solutions of [1] are: 


"dw + aF G(w) 


arbitrary constants \ detailed presentat 


L. Bers, USA 


813. Krasil’shchikova, E. A., Pressure distribution on a 
lifting surface (in Russian), Dokladi Akad. Nauk SSSR (N.S.) 79, 
5, 747-750, Aug. 1951. 

Iexpressions in closed form are presented for the pressur 
tribution on an arbitrarily deformed lifting surface of arbitra 
shape in uniform supersonic flow (without derivation). Cont 
used in additio 
surface integrals over various regions of the surface. The resu 
Vat. adv. Comm. Aero. t 


KF. W. Diederich, USA 


integrals over the leading edge and sides are 


are similar to those given by Evvard 
Votes 1382, 1484, L585} and others. 


814. Bursnall, W. J., and Loftin, L. K., Jr., Experimental 
investigation of the pressure distribution about a yawed circula! 
cylinder in the critical Reynolds number range, VACA 7'N 2 
1951. 


\n experimental investigation has been made of the press 


34 pp., Sept. 
distribution about a circular cylinder at vaw angles of 0 
30°, 45°, and 60 
value up to about 5.0 & 10°. 


for Reynolds numbers from below the erit 
The Reynolds number is bas 
the eylinder diameter and the component of velocity norn 
The Mach number of the 
The r 
Rey 


and 


the leading edge of the evlinder. 
normal to the cylinder was less than 0.2 for all tests. 
of the investigation indicated that, for the range of 
number near and above the critical value, the flow 
characteristics of a vawed circular cylinder cannot be detern 


only by the component of flow normal to the axis of the ev] 


. 
For example, the critical Reynolds number decreased from 3.6¢ 


10! for the unyawed cylinder to 1.00 * 10° for the 60° yaw 
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ler, and the supercritical drag coefficient, based on the flow 

al to the leading edge of the cylinder, increased from approxi- 

ly 0.18 for 0° yaw to approximately 0.74 for 60° yaw. In 

on, the localized regions of laminar separation that ap- 
| in the supercritical range of Reynolds number on the un- 

| cylinder were not as well defined at vaw angles of 15° and 
| completely disappeared. at yaw angles of 45° and 60°. 


From authors’ summary 


815. Wang, C.-T., and de los Santos, S., Approximate solu- 
tions of compressible flows past bodies of revolution by varia- 
tional method, J. appl. Mech. 18, 3, 260-266, Sept. 1951. 

Direct method of Rayleigh-Ritz is applied to steady, inviscid, 

tional, compressible flow past bodies of revolution. Special 

is necessary as the variational integral cannot be used directly 
domain is infinite. Two examples, viz., of a sphere and of 
lipsoid of revolution, are considered in detail. Excellent 
ement with results of other investigators is obtained in these 


A. van Heemert, Holland 


816. Neice, S. E., and Ehret, D. M., Similarity laws for 
slender bodies of revolution in hypersonic flows, //. 
18, 8, 527-530, 568, Aug. 1951. 

The hypersonic similarity law, 


aero. Sci 
as developed by Tsien for 
ies of revolution at zero angle of attack, is tested by compar- 
» pressure distributions obtained using the method of character- 
The results indicate that, in spite of the assumptions 
de in its development, the hypersonic similarity law is valid 
relatively wide ranges of Mach number and fineness ratio. 
similarity laws for hypersonic flow about slender pointed bodies 
Both the 
tential flow and the viscous effects of the transverse compo- 
t of the flow are considered in this development. 
From authors’ summary by Chieh-Chien Chang, USA 


revolution at angle of attack are also developed. 


817. Lees, L., Note on the hypersonic similarity law for an 
unyawed cone, J. aero. Sci. 18, 10, 700-702, Oct. 1951. 
~ now known that the hypersonic similarity law derived for 
ler cones and ogival bodies under the assumption J > 1, is 
able for Mach numbers as low as 3. This note makes use of 
es development to infer the hypersonic similarity law for un 
ones from the Taylor-Maccoll differential equations and 
sociated boundary conditions. A simple approximate formula 
the funetion F(A) = CpM,?2 of the similarity law is obtained. 
he drag function computed with this formula is compared 
Kopal’s numerical results and, for very slender cones, wit! 
rmdn’s linearized formula, R. C. Prim, [T, USA 
518. Wegener, P., Reed, S., Jr., Stollenwerk, E., 
Lundquist, G., Air condensation in hypersonic flow, ./. 
22, 8, 1077-1083, Aug. 1951. 


Ilypersonie”’ here refers to Mach numbers greater than about 


and 


appl 


mean free path negligibly small compared with boundary 


mickness, 


Experiments in a 12-em square tunnel showed 
condensation occurred near or shortly after calculated 
Authors suggest that absenee of considerable super- 
may be due to presence of “foreign’’ nuclei, such as 


dioxide, or ice particles. With a pure gas such as nitro 
h greater supersaturation might be expected. 
that more effect on 


essures and shock-wave angles on slender bodies than o1 


show condensation has 


irements 
ssures Mach numbers calculated from static pressures 
4 th those found from Pitot pressures, even for stagnation 

tures that are not high enough to avoid condensation 
iggests that 


to avoid condensation completely. 


for some wind-tunnel work it may not hx 
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Paper concludes with simple discussion of thermodynamics of 


W. A. Mair, England 


condensation. 


819. Stalder, J. R., Goodwin, G., and Creager, M. O., 
Heat transfer to bodies in a high-speed rarefied-gas stream, 
NACA TN 2438, 25 pp., Aug. 1951 = Gener. discuss. heat trans 
fer Lond. Conf., Sept. 11-13, 1951, See. IT. London, Inst. mech 
Engrs.; New York, Amer. Soe. mech. Engrs., 7 pp 

A low-density supersonic wind tunnel, operating at jet pres- 


sures from 80 to 200 microns of mercury absolute, was utilized 


to determine the heat 1! inste rtoey lindrical bodies pl iced normal 
to the jet stream. Special ventilated nozzles were ¢ mploved to 
hleed off the boundary 


the center third of the Jet 


and give a uniform Mach number 


lave 


ovel stream 


The tunnel was op 
2.50, and 3.15. The data are 


re ported in terms of the Knudsen number, which is defined as the 


ited at Mach numbers of 2.00, 


ratio of molecular mean free path to test body diamete Phe 
evlindrical test bodies used were wires from 0.0010 to 0.126 in. in 
diam. The possible combinations of tunnel pressure and wire 
diameter gave a range of Knudsen numbers from 0.625 to 11.8 
The associated Reynolds numbers varied from 0.28 to 203. 

It was found that free molecular flow is completely developed 
at Knudsen numbers > 2.0. The temperature-recovery factor 
depends primarily on the Knudsen number, exceeding unity for 
Knudsen numbers > 0.2. Over the range of the conditions in 
the tests, the Nusselt number was found to be a function of only 
the Reynolds number if the viscosity and thermal conductivity 
are based on stagnation temperature and the density is based on 
free-stream conditions kixperimental work verified the theo- 
retical prediction that in free-molecular flow, the insulated body 
equilibrium temperature would exceed the stagnation tempera- 


ture of the gas stream Thomas P. Clark, USA 


820. Kammerer, C., Steady gas flow through a straight 
pipe with and without heat transfer and friction (in German), 
Ost. Ing.-Arch. 5, 4, 340-370, 1951. 

Author, starting from the four well-known equations for one- 
dimensional pipe flow of an ideal gas (energy, impulse, con- 


tinuity, state), mm which friction os introduced by dh 


—! pw*ddl D (dh, 
pipe length, D diameter, 


is loss of head in friction, p density ~w velocity, 


\ friction factor), considers the follow- 


Ing Cases with D constant and Xv constant: (1) dh,, 0) 
(2) dq/dT constant (7° is static temperature, g heat added 
(3) dq/dl constant 1) > (7 — 7) with constant *& and 
‘ i dq dl: 5) 0 constant: (6 Dp p’ constant for n 
7, 1,0, —0.738, 1 (4 c,/¢ ratio of specific heats 


a number of dia 
Vahditv in 
Wijker, 


Most cases are dealt with comprehensively; 


leulation practice of 


Holland 


grams explain results of ¢x 


formulas obtained is discussed HH. 


821. Lomax, H., and Heaslet, M. A., Generalized conical- 
flow fields in supersonic theory, \.10.1 7.\ 2497, 44 pp., Sept 
LOST. 

A conical field of order » is a field of supersonic flow in wh } 
the induced velocity components along radial lines through a 
fixed vertex are proportional to the nth power ol the distance 


proble m ot ealeulation ol pres 


: 1 
\uthors considet 


} 
speciiied. \ awed or ut 


from the verte: 
sure distribution Ol ivawed cle It i WIngs W ith 
subsonic leading edges, and probli m of caleulation of shape for 
lals due 


given pressure distribution \fethod is based on potent 


to particular source distributions along radial lines through verte, 


For conical fields of order n, solutions under consideration are ob- 
tained as linear combinations of known funetions with constant 
coefficients which ean be determined by solving a set of linear 
equations. \part from known Cases such as rolling and pitcehir yy 
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delta w ings, authors calculate, tor « xample, the effect of parabolic 


twist. Concerning problems of the second class, authors obtain 
f 


remarkable for given 


result that various wing shapes are possible 
pressure distribution. 

Iixtensive use is made of Hadamard’s ‘‘finite part of an infinite 
Although more general methods to cope W ith infinities 


methods of M. Riesz 


for many practical prob- 


integral. 
arising in such problems are now available 
and L. Schwartz), reviewer agrees that 
relative 


advantage of 


lems possesses 


Hadamard’s approach 
simplicity. It is pointed out that the concept called ‘‘generalized 
tinite part”’ by present authors has been used already by Hada 


mard and others \. Robinson, Canada 


[he effect of compressibility on the 
hnol.. 


822. Oswatitsch, K., 
flow around slender bodies of revolution, Roy. Inst. 7 
Div. Aero., Stockholm, KTH-Aero TN 12, 8 pp., 1950. 
between Mach 


distribution in subsonie and 


Author derives simple logarithmic relation 
nbers and change of velocits 
supersonic flow valid for potentials given in usual manner by 
Total pressure dt ivy 


Mach number 


distribution of body’s cross-sectional area. 
ssure drag Is 
Spel nl flow il body has cylindrical re ar end 


From author’s summary by A. Charnes, USA 


independent ol 


823. Schultz-Piszachich, W., Contribution to the calcula- 
tion by formulas of the stationary velocity distribution around 
bodies of revolution in subsonic and supersonic flow (in German 
Ost. Ing.- Arch. 5, 4, 289-303, 1951. 
based on linear theory, is presented for calculating 
around slender bodies of revolution i 


Hows The 


through a standard separation-of-variables process 


distribution 
both axial and inclined development ,proceeds 
essentially 
and culminates in each case with an infinite series representation 
for the velocity components. Author is apparently unaware of 
the extensive literature that has been built up on this subject In 
recent reference is dated 1943. 


John R. Spreiter, USA 


recent Vears the most 


Turbulence, Boundary Layer, etc. 
(See also Revs. 572, 937) 


824. Davies, D. R., A note on three-dimensional turbu- 
lence and evaporation in the lower atmosphere, Proc. roy. Soc 
Lond. (A) 202, 1068, 96-103, June 1950. 

Under the assumption that the lateral diffusivity varies as 
power of height as the wind velocity, author obtained 
title source 190, p. 232, 1947] a formula for 


computing the vapor concentration over a parabolic evaporation 


the same 
In a previous paper 
rea In present paper author transforms that formula into a 
simpler and more significant form, compares the result with that 


obtained by Calder [AMR 3, Rev. 2015] 


for two-dimensional dif- 


fusion, and with experimental figures obtained in England. At 
points near the axis of the ev iporation area, theoretical and ex- 
perl ntal figures at various height sometimes differ by as much 
45° ul w good agree ent in order of magnitude The 
reement is less satisfactory at larger distances from the axis 
of the evaporation area. In concluding discussion, author implies 
greement between theory and experiment is sufficiently 
vo I he | tthetieal law of lateral diffusivitv to be con 
sic fie rat least probable Chia-Shun Yih, France 


825. Tamaki, H.., 
layer equations (in Japanese), Rep. Inst. Sei. 
1/2, 49-62, Aug. 1951 


On the solution of the laminar boundary- 
Technol. Tokyo, 5, 


rep 
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Author develops an approximate method of solving the « 
tions of steady two-dimensional laminar boundary layer by 
the Mises transformation. 


For incompressible fluids, the equation of motion is 


fio 


OZ /O¢g = V(Uu/u) g?Z YY, 


where 2Z = w?— u2,¢ f* wdr, v is kinematic visi 


u velocity in the boundary laver, «4, outside velocity, x dis 
along the surface, and W stream function. The essential 
of author’s solution is that wu uw, on the right side of equati 
substituted by von Kaérman-Millikan’s “outer solution,” ar 
only the first term of the series in W is retained as approxima 
Then, changing independent variables, Z is obtained in ar 
gral form, distribution of uw, being contained in the integ 
rhe approximation seems to be good enough; the method 


applied to the flow for which es solution is known, 
satisfactory results. 


Author also considers compressible fluid with Prandtl! nu 
} 


unity under the condition of zero heat transfer from the s 


By suitable modifications in the definitions of gy, YW and Z 


i 


equation is reduced to the same form as for incompressibl 


j 


a a 
compressible and incompressible flu 


Tani, J 


Similarity between 


discussed Ichiro 


826. Laurmann, J. A., Stability of the compressible lamina 
boundary layer with an external pressure gradient, ('v// 
Cranfield Rep. 48, 64 pp., 12 figs., Sept. 1951. 

Author applies the original approach by Lin and Lees 
stability problem of compressible laminar boundary laye 
boundary with an external pressure gradient. He comes 
conclusion that, in essentials, the theory developed by Li 
Lin is applicable to flows with an external pressure gra 
and that the stability again depends on the local velocit 
In bot! 


feynolds number based upon the boundary 


temperature profiles of the boundary layer only. 
there is a 
thickness above which the laminar flow is inherently unst 
and below which the boundary layer is completely stabk 

obtain the compressible boundary-layer velocity distril 

author applies some elementary transformation to the k: 
Hartree for the incompress 


flow solutions ecalculated by 


boundary layer. The numerical analysis follows that of 
Results up to Ms~ 3 are given in for 


M.Z Krzywoblocki, UsA 


and Lin very closely. 


diagrams. 


827. Kampé de Fériet, J., and Betchov, R., Theoretica 
and experimental averages of turbulent functions, ? 
Ned. Akad. Wet. (B) 54, 4, 389-398, Sept. /Oct. 1950. 

Paper discusses four axioms which must be assumed va 
computing mean values by method of Reynolds: (1) f 
f +9; (2) af = af where a is a constant; (3) fg = fg; 


= Lim f, 


All four axioms must be 


Lim f, _ for some convenient definition of the li 
satisfied to make Rey 
Navier-Stokes equ 


satisfied, and it is satisf 


process. 


equations logical consequence of 
Generally, all except third are 
proximately if the energy is principally due to large wa‘ 


bers. Paper has applications in turbulence measur 
where the mean values of some function f(t) are obtait 


Louis M. Laushe 


low-pass filter or equivalent. 

828. Moore, F. K., Unsteady laminar boundary-lay 
VACA TN 2471, 33 pp., Sept. 1951. 

Theoretical study of the compressible laminar fiow 
semi-infinite flat plate moving in a straight path with a 1 
pendent speed. Solution is given with the Prandtl] boundar 
assumptions for constant acceleration and an arbitrary 


MAR 


bulen 
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ible velocity-time relation. Author introduces dimension- 
rameters, which represent a measure for the promptness 
vhich the boundary layer responds to impress changes. If 
parameters are small, nearly quasi-steady flow is to be ex- 
i.e., the flow corresponds to the steady flow caleu- 
ith the conditions prevailing at that instant. Numerical 
itions of the deviation of the velocity and temperature pro- 
mm the quasi-steady flow of an insulated plate are given. 
arge parameters, the classical ‘‘svarting from rest’’ solu- 


ds 


eralizing his analysis of the unsteady flow over a flat plate 
nstant pressure distribution, auchor recommends the use 
ilar parameters as an advance criterion, whether a given un- 
aminar flow with pressure gradient, or even the case of 
nt boundary layers have to be treated either as quasi- 
or not. As an example, he considers the flow over a flat 
th sinusoidal oscillating stream velocity. 
Karl Pohlhausen, USA 


829. Rotta, J., Statistical theory of nonhomogeneous tur- 
bulence (in German), Z. Phys. 129, 6, 547-572, 1951. 

Paper deals with the statistical theory of inhomogeneous tur- 

ce in shear flow with an approach and analysis similar in 

ways to that used previously by P. Y. Chou [Quart. appl 

3, 38-54, 1945; compare Eqs. (2.10), (2.17), (3.9) of the 

\ sent paper with Eqs. (1.6), (2.1), (5.1) in Chou’s paper] 

ifferential equations for the change of Reynolds stresses and 

tie energy are derived. The various terms occurring in these 

: lations, corresponding to turbulent diffusion and other mecha- 

sms, are then analyzed and simplified by physical reasoning and 

er approximations. In particular, the relation (4.10) is ob- 

ned with the help of modern concepts of turbulence and differs 

m Eq. (6.14) of Chou’s paper. After such simplifications, the 

orv is applied to calculate the statistical averages of various 

ntities for two-dimensional channel flow and compared with 

<perimental results of Richardt and Laufer in a rectangular 

C. C. Lin, USA 


830. Kurihara, M., The turbulent field in a wake behind 

a symmetrical cylinder, Rep. Res. Inst. Fluid Engng. Kyus/ 
6, 2, 60-66, Jan. 1950. 

Diffusion of turbulence energy and of momentum are cor 
With th 
ca pproximations the equation of motion for the directio 

reads: U79du/Or = 0O/Ody(KOu/Oy) (Uo is free-strean 

i velocity defect, k eddy viscosity, x and y coordinates 


in the wake behind a symmetrical! cylinder. 


t of pressure fluctuations (strictly speaking not correct 
1, and a coefficient of eddy diffusion equal to « intro- 


diffusion of turbulence energy c= u ¢ rh 


w’ turbulence components) is given by 
ce? /Ox = 2k(Ou/Ody )? O/Oy (KOc?/Oy) — c*/12k 
ght-hand terms originate, respectively, from the work b 


esses, from eddy diffusion and from dissipatioi 


AZ, Vv kinematic Viscosity, rN micro scale s 
In tha 


exp( — y?U0/4kxr 


ied that K = ~ constant across the wake. 


ocitv defect is Gaussian: uw = wu 
ow assumes that the distribution of cis also Gaussiat 


- (7,/tacr) He then obtains, after some calcula 
the diffusion equation, the interesting result that tl 
field is 


the turbulent always greater than that of the 


1 


lefeet because (a/k)/* is found greater than one. It 


irns out that this ratio can only vary between the limits 


“=e 1.68 and 4/(2)'/? = 2.83, and that at the same tim 
s from infinity to zero, whereas (1/U (Uor/k 








varies from zero to infinity. In a graph, co wo anid (aK are 


plotted against (uo/Uo)(Uor/k 
with increas- 


and at the 


Author’s interpretation is that c and « increase 
ing Reynolds number, so that large values of co/wo, 
Uo)( Uor/k) 
Reynolds numbers, and vice versa. 


same time small values of ( must occur at large 


Kuethe 


Lon a 


Dryden and 
Re s. Coun 


Comparison with experimental data by 
(NACA Rep. 342, 1930] 
tech. Re p. 1520, 1932] 


and by Fage Aero 
proves satistactory, 
+. 


Hinze, Holland 


831. Jones, Sir Melville, and Head, M. R., The reduction 
of drag by distributed suction, 3rd Anglo-Amer. aero. Conf., 
Brighton, Sept. 4-7, 1951. Roy. aero. soe., 199-230 

Paper describes experiments (in flight) performed at the Uni- 


versity of Cambridge, England. Paper is in thiree parts: (1) 
Brief discussion of the causes of transition to turbulence in the 
houndary layer both in the absence and presence of distributed 
suction; (2) description of Cambridge experiments and compari- 
son of results with those obtained at Langley Field: (3) estimate 
of the equivalent profile drag for an ideal airplane over which 
laminar flow is maintained over its entire surface by distributed 
suction. 

The idea of distributed suction is to increase the stability of 
the boundary layer by modifying the velocity profiles to a more 
stable form even in the presence of pressure gradients and by 
The 


feasibility of this method is indicated by theoretical calculations 


keeping the boundary layer thin to any desired extent. 


of the boundary layer over a porous flat plate, showing that there 
is a critical value of suction velocity above which the flow never 
becomes unstable (v./U0 ~ 1.5 & 10-4, v, suction velocity, U/ free 
stream velocity). 

Apparatus for the experiments consists of a model airfoil with a 
porous surface incorporated in one side. Porous surface is made 
of calendered nylon fabric supported, in some experiments, on 
tightly stretched wire gauze supported, in turn, on closely spaced 
ribs. In later experiments where the suction flow was small, the 
nylon fabrie was backed by filter paper and supported on per- 
forated zine. Model Wing Was then attached below the fusel ige 
with its span vertical) of an Anson Mk. T. 

Karly experiments on this model wing In flight indicated that 
small surface imperfections had a detrimental effect on the reduc- 


¢ 


ion of drag by means of suc tion. It appears that once transition 
had occurred due to the surface imperfections, no amount of suc- 
to restore laminar flow 
that: 


length over which the pres- 


tion that was available was sufficient 


Conclusions from these and later experiments indicate 


(1) Ona smooth porous surface of an 
sure and the suction velocity are uniform, laminar flow can be 
maintained by a suction velocity which is no greater than that 


required to preserve the stability of the laver and mav even be 
less than this 2) Tf 
files of the 


theoretically (by 


laminar flow is maintained, the velocity, pro- 


boundary layer agree well with those predicted 


Ivlisch, exact caleulations for uniform suction 


These conclusions are not invalidated if the 


over a flat plate (3 


surface has a slight convex curvature or if it Is nonporous near the 


leading edge 


Some experiments were also made on the effect of surtace ough 
I 


ness in causing turbulent flow over surfaces with distributed su 


tion. Results indicate that surface roughness has a large in 
fluence in preventing laminar flow with any amount of suction 
above a certain speed of the wing, and that for laminar flow thi 


surface in the areas near the front of a body will have to be ver\ 


smooth and free from flies or any small obstruction of the flow. 


\Ileasured velocity profil sin the presence of pressure gr idients 


with suction are of a form similar to those found in the absence of 


pressure gradients. Theoretical calculations indicate that the 
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t 


suction ratios required to preserve st ibility of the boundary layer 


fall rapidly with increase of Reynolds number in the presence of 


pressure gradients \ few experimental points also indicate this 


behavior. Calculations are presented for the equivalent profile 
drag of airfoils with distributed suctions. (Equivalent drag is 
that drag force which could give rise to the same consumption of 
power for propulsion as is required to overcome the net drag and 
to energize the air removed by suction These calculations indi- 
much smalle 


other 


cate it is possible to reduce this drag to values very 


than could possibly be achieved without suction or any 


meth ye of houndary-laver control Comparison ol profile drag 
ind equivalent profile drag of experimenta ilues at Cambridge 
with Langley and theory is good 

On these bases it appears there is a possibility of maintaining 


lon applied ove tImost the whole 


laminar flow by distributed suct 
vl idients ny - 


\pproni 


urface n rurplane since the adverse pressure 


where on the plane will not exeeed that on the wing 


mate calculations indicate that the profile drag of this ideal an 
‘raft, with account taken of the power required to energize the 
air removed by suction, would be less than one-tenth of that of the 
best contemporary aircratt 
Reviewer believes the results show great promise and agrees 
tt he authors that many theoretical and practices problems 


will have to be solved before liuminar flow Can he reliably rhein 


tained by distributed suction. Reviewer also thinks that further 


applications appear in its use to control the location of shock 


aireralt, 


Henry G. Lew, USA 


Wive ind reduction ol drag on supersonic 


832. Ferrari, C., The turbulent boundary layer in a com- 
pressible fluid with positive pressure gradient, /. aero. Sci. 18, 
7, 460-477, Julv 1951. 

For a turbulent boundary laver in a compressible flow with a 
positive pressure gradient, the following features are investigated: 
velocity distribution, thickness of the laver, drag coethicient, and 
separation. Theory is compared with experiments of Gruschwitz 
and Ke hl at low speed | rom an assumption concerning the de 


pendence of the shearing stress and the characteristics of the 
mean flow, the equation of motion tor the turbulent boundary 
layer is reduced to the same form as that used by von Mises for 

° a ° - ° .. 
the laminar boundary layer. The solution of the equation, 1s 
then obtained by using the method of vonfK4érman. 


* . i ‘ a) c. MM. Tchen, USA 
833. Ferrari, C., Comparison of theoretical and lexperi- 
mental results for the turbulent boundary layer in supersonic 

flow along at flat plate, J. aero. Sci. 18, 8, 555-564, Aug. 1951. 
On the basis of experimental results [Young, E. C., and Wil- 
Bumblebee CF-1095, DRL, no. 181, Sept. 1948], 
tuthor extends previously obtained theoretical data up to M = 2. 
[AMR 4, Rev. 1293 and preceding review 


while different formulas are 











son, R. E 


Farlier theory is 


now restricted to an inner?’ 


roe ' 
re Llon, 


applied to nan “outer” region Thus better ivreement with eX- 


periments is obt Lined 

Author uses successive approximations in predicting velocity 
profiles nd fietion coefhicient Theore tical re sults show i de 
CTEHSE drag coefficient with increasing Mach numbet Sonu 


diagrams and tables give theoretical results and corresponding 


| rie drich Keune, Sweden 


834. Szablewski, W 
along a plane plate (in Ger 
1951. 


., Calculation of the turbulent flow 
ZAMM 31, 10, 309-324, Oct 


oat, 


} ’ : ' 
Applving Prandtl’s issurmmption tor the shearing stresses, author 


differential equation for the flow of a viscous 


The integration starts from the wall 


integ! ites. the 


fluid 


M, 
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and is performed in two steps. The first covers the lamina: 

layer, the annexing range of equal magnitude of laminar and 

bulent friction and that part of predominant turbulent fri 

where a linear mixing length distribution can be assumed [*} 

velocity distribution for this step is characterized by a logarit! 
law For the second step, the laminar friction can be neglected tro 
but the inertia terms have to be taken into consideration. | 

solution obtained represents an approximation for the rema 

part of the boundary layer and can be improved by an iter 

process, Finally, the thickness of the boundary laver and 
drag coefficient are calculated as function of the Reynolds 
The theoretical good agreement wit} 


ber, results are in 


perimental values if the empirical coefficients entering ir 
are chosen conveniently. 


theory Karl Pohlhausen, USA 


az... 
aire. 


835. Rubert, K. F., and Persh, J., A procedure for calculat- 
ing the development of turbulent boundary layers under the in- 
fluence of adverse pressure gradients, \.10'A 7'.V 2478, | 
Sept. 1951. 

Authors’ analysis of incompressible turbulent boundary 
flow is an attempt to secure improved prediction of characteri 


of diffuser flows. .A modification of the von Karman moment 


1 


equation is made by including the turbulent-normal-stres 83 


efficient. The Tetervin-Lin ene rey equation, Which is a part I Whi 


integral form of Prandtl’s boundary-layer equation, is used ng 
an auxiliary relation to determine the shape parameter H | \ airpl 
pirical correlations of the wall stress, the turbulent-normal-stres 

and the dissipation coefficients in terms of the pressure gradi ‘ 83 
shape factor, and boundary-laye1 Rey nolds numbei are ole! i ari 
\uthors emphasize that these correlations are of an_ inter) 
nature and may be expected to be changed with advent of 1 009 
data covering a broader range. Comparisons of experimenta V AE 
sults with predictions by method given are made for flow ove AU 
Hat plates, airfoils, and in conical diffusers. Short of separat 
the agreement is good in most cases and appears sufficient 
justify refinement of the analysis. Perhaps it is because o! 

closeness of publication dates that no mention is made of Gra 
ville’s proposed solution [AMR 4, Rev. 3946] which uses anothe 

particular Tetervin-Lin integral form of the boundary-lay¢ 


tion to establish the variation of H John P. Breslin, US‘ 


R4( 
Aerodynamics of Flight; Wind Forces fight 


(See also Revs. 619, 673, 770, 779, 807) 


836. 
search, 3rd Anglo-Amer. aero. Conf., 


Milliken, W., Jr., Dynamic stability and control re- 
srighton. Sept. 4-7, 19% 
Rov. nero, SOC., 447 524. 
This is author’s second paper of this type [AMR 1, Rey 
and in both he has done a good job of surveying a large 
portant field of aeronautical endeavor. The discussion 
one topic considered may not be sufficiently detailed to 
i specialist in that field, but this is compensated for by 
‘lusion of 127 references. f 
Author restricts his treatment for the most part to 
namics of the airframe, although he discusses the import 
the relationship between the airframe and the oft-e! 


tutomatic control devices. \oreover, only the develop 
dynamie stability and control research that have taken 
America are reviewed. The following nine topics wer 

for discussion because of their relationship to presen! - 
difficulties: 


stationary flow effects, higher frequency response measul 


Full-scale dynamic response measurement 


problems of response measurements at transonic and 


Psonic speeds, prediction of dynamic characteristics, dyt 
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VS 


phugoid and spiral modes, artificial stabilitv and = ra- 
specification determination, and gust response measure- 
: Arthur L. Jones, USA 


837. Bollay, W., Aerodynamic stability and automatic con- 
trol, ero. Sci. 18, Y, 569 617, Sept. LOSI. 
\W right Brothers 


presents past, present, and future of automatic control for 


is text of the fourteenth Lecture 

with particular emphasis on methods of analysis. His 
tutomatie control in aircraft is presented, with statement 
Detailed 
ation is given to present-day methods of analysis of 
The use of the 
\ -vstem and the Routh criteria are explained in detail with 


outstanding problems confronting designer. 


oop automatic control systems. root- 
tions. Future application of automatic control to aircraft 
— 
ver finds paper an unusually clear and complete presenta 
he subject. It is believed that for many vears to come 
per will be a fundamental reference for those interested ir 
sof analysis of automatic control systems. 


Wilbur L. Mitchell, USA 


838. Campbell, J. P., Hunter, P. A., Hewes, D. E., and 
Whitten, J. B., Flight investigation of the effect of control center- 
ing springs on the apparent spiral stability of a personal-owner 
airplane, NACA TN 2413, 46 pp., July 1951. 
el : 839. Harper, J. J., Wind-tunnel investigation of effects of 
various aerodynamic balance shapes and sweepback on control- 
eri surface characteristics of semispan tail surfaces with NACA 
ni 009, 0015, 66-009, 66(215)-014, and circular-arc airfoil sections, 
ult VACA TN 2495, 127 pp., Oct. 1951. 
ve \uthor presents a wealth of useful data on tail control-surface 
tio racteristics measured at low speeds in 8-ft tunnel at Georgia 

h. Section on prediction of aerodynamic parameters, how- 
, is somewhat superficial. References, for instance, do not 
most up-to-date summary on prediction of tail-surface 
[NACA TN 2288; AMR 4, 3662], 
qu h presents more satisfactory formulas. 
s\ Arthur L. Jones, USA 


yt he erodynamie parameters 


840. Becker, L., Control-surface position feedback in 
S flight-control systems, Aero. Engng. Rev. 10, 9, 17-19, 33, Sept. 


\dvantages and disadvantages of position feedback in auto- 
ts are discussed with clarity and conciseness. Discussion is 
tive with a minimum of mathematics. Advantages pointed 
improved dynamics, a more linear system, and less de- 

e of system characteristics on surface hinge moments 

‘sible disadvantages mentioned are high frequency instabili 

s of static sensitivity, and need for automatic tuning of 

for changing flight conditions. 
| su these disadvantages ean be overcome by accepted engi- 
f x techniques, although complicated by increased gadgetry 
he ever-increasing performance demands of autopilots, 
elieves position feedback and its inherent complications 
ial for any but the simplest of control systems. The 
nd in the field is toward even more complicated systems 
Graham Campbell, USA 


S41. Carline, A. J. K., Still-air range in the stratosphere. 
doy i of rapid and accurate calculation for jet-propelled aero- 
vanes operating above the tropopause, Aircr. Engng. 23, 272, 
“92-299, Oct. 1951. 





ils with an analysis of the problem of calculating the 
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range of aircraft at high altitudes The assumption of flight in 


the constant temperature region of the stratosphere along with 


the further assumptions of constant true air speed and litt co 
efficient lead, in the CASE of jet-propelled aireratt, to operation 
gross weight (or thrust 


at a constant value of the ratio of the 


to the relative density. On this basis the integration of the 
range equation is somewhat simplified 
Considerable attention Is given to the development ot st simpli 


fied approximate expression for range based on use of the mean 
values of thrust and weight during the flight. These approxima 
tions are found to be quite accurate for usual values of ratio of 


fuel load to empty weight There is also a good deal of analysis 


concerned with effect oh range ol small changes i the van IS 
design parameters of the aircraft 

No consideration is given in the paper to the estimation of the 
Initial portion of the range corresponding to the climbing flight 


Also, W hil 


to the determination of the height 


considerable attention is given 


into the stratosphere 
at which half the fuel is con 
target it half 


sumed and the height over the 


ol bomber-type aire) it, the effect of reduc ng welght ryy dropping 


the bomb at the latter point is not considered 


M. J. Thompson, USA 
842. Thompson, L. N., Fundamental dynamics of reaction- 
powered space vehicles, Azrcr. Engng. 23, 270, 228 234, Aug 
1951 = Instn. mech. Engrs. Proc. 164, 3, 264-273, 1951 
Paper obtains the velocity conditions for escape from the 
earth’s orbit and for extraterrestrial flights, and discusses the 
likely available energy sources for their achievement. In part, 
paper covers same ground ss Malina and Summerfield [JLP 
CIT Pub. no. 5, Aug. 1946, apparently unknown to author 


Theoretically, obtainable jet velocities of various chemical fuels 
are deduced, but these are high compared with known practical 
values, not discussed by author He postulates 2 thermody, 
namie type of atom rocket motor employing an inert reaction 
mass to absorb the fission energy ig since he concludes that chemi 
eal energy is insufficient to achieve interplanetary travel 


R. C. Knight, England 


843. Timman, R., The direct and the inverse problem of 
aerofoil theory. A method to obtain numerical solutions, .\«/ 
LuchtLab. Amsterdam Rap. ¥.16, 30 pp., 1 table, 1951. 

Paper summarizes various numerical methods used to solve 
either the direct problem of determining the two-dimensional, in- 
compressible, potential pressure distribution about any given ai 
foil profile, or the inverse problem of deriving the airfoil profile 
which has a given pressure distribution. 

Commonly known methods for the conformal mapping of an 
The con 


numerical methods is discussed and a 


arbitrary profile onto a unit circle are reviewed 


vergence of the various 
method 


nomials in conjunction with matrixes. The new method avoids 


new iteration is proposed, utilizing interpolation poly- 


the undesirable waviness resulting from the usual trigonometri 
upproximations. Either the direct or inverse problem may be 
solved, and examples are worked out deriving the roof-type or so 
called laminar-flow airfoils 

Reviewer notes that the first suecessful solution of the inverse 


problem, and still the simplest practical approximation, is by) 


H. J. Allen: 


shape or pressure distribution” [VACA Rep. 83: 
\ 


“(Cen ral theory of Alrloll set ti ms having arbitre 


844. Squire, H. B., Jet flow and its effects on aircraft, 
Lirer. Engng. 22, 253, 62-67, Mar. 1950. 


Experimental data of round jets in still ai tna general 





stream are first 


analyzed. Empirical formulas for the spread 
of the round jet of low subsonic flow and the decay of the axial 
velocity distribution are given. Similar formulas are given for 
the temperature distribution for jet of low subsonic flow with 
moderate temperature difference between the jet and the sur- 
The results for plane jets and the effect ot 


briefly mentioned. 


rounding stream. 
supersonic flow are 
The method of model test technique for the jets and Jet air- 
It is shown that the jet momentum is 


craft are then discussed. 


the most important quality in the representation of hot Jet. 

The interaction between the jets and neighboring surfaces are 
then discussed, which includes the interference losses (negligibly 
small), temperature contours in oblique jet tests, the Coanda 
effect 


surface tends to adhere to the surface), jet impinging on the 


(that a nozzle near a curved 


plane jet emerging from 
ground, and the coalescence of two round jets. 


| inally, the effects of jet on aircraft stability, practically on 


the flow at the t tulpl] ine and on rotary deriv itives, Are briefly 
discussed S. I. Pai, USA 
845. Pearson, H. A., McGowan, W. A., and Donegan, J. J.. 


Horizontal tail loads in maneuvering flight, V.iCA Rep. 1007, 
12 pp., 1951 

teport makes use of so-called “‘inverse’’ method. An airplane 
is assigned a normal-load-factor time history, using the specified 
maximum value and a time necessary to reach peak value, resulting 


The du- 


ration of the elevator displacement is determined empirically from 


from a triangular-impulse type elevator displacement. 
flight data for various airplane types. The tail load is separated 
into components involving linear functions of the airplane normal 
load factor and its derivatives. Simple approximate expressions 
are developed for the maximum up- and down-loads on the tail, 
which permit a very rapid estimation of these loads. Maximum 
pitching velocities and accelerations may also be determined 
Iixamples are given to illustrate the method and to show 


Gabriel Isakson, USA 


simply 


the effeet of 


the pl incipal variables 


840. R. B., Holtby, K. F., and Martin, H. C., 
superposition method for calculating the aeroelastic behavior of 
swept wings, /. aero. Sci. 18, 8, 531-542, Aug. 1951. 

The method sta 
deflected 
from this the deflection-angle distribution a, due to the bending 


Brown, 


rts with the angle-of-attaczk distribution a, 
of the wing, determines the serodynamie loading and 


and torsion of the elastic swept wing. Thus, the aerodynamic 


ind structural problems are separated and can be solved by any 


known method. The corresponding angle-of-attack distribution 
a, of the rigid wing is obtained from @, = @p — @,. This solu- 
tion enn } ‘ ce noted a the ‘‘direet problem ow 


The more difficult “indireet problem” to find ap for a given 
For this 


th dire ct problem, which is only dependent on the wing 


a; - cd} tribution ean he reduced to the direct problem. 


purpose 


planform and structural design parameters, has to be solved for 
eertair haracteristic spanwise distributions of Ap. Both the 
verodyt loading ind the structural deflections are directly 
proportional to the dyn in ic pressure q and lift slope ms: hence 
i desired q@,-distribution ean be obtained by a simple linear 
superposition of these characteristic results using the funda- 
mental paramete jim 

Authors choose for the preliminary cases the first three terms 
of a power series of the spanwise coordinate 7. The application 
of the superposition method is illustrated in several tables. 


The superposition method is not limited to finding the aero- 


dynamic characteristics of swept wings. In reviewer’s opinion, 
it is a simple and rapid method for solving all combined problems 
N. Scholz, Germany 


and elastic forces 


° ) 
ot aerodvname 
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847. Diederich, F. W., Calculation of the aerodynamic 
loading of swept and unswept flexible wings of arbitrary stiffness, 
VACA Rep. 1000, 29 pp., 1950. 

See AMR 3, Rev. 561. 


848. Tricomi, F. G., The airfoil equation for a double inter. 
val, ZAMP, 2, 5, 402-406, Sept. 1951. 
The note is in connection with author’s paper “On the { 
Quart. J. Math. 2, 1951], in whic! 
validity conditions of the known Séhngen solution of the ai | 
extended. It is that 
formula of Séhngen yields an explicit solution also wher 


Hilbert transformation’’ 


equation are considerably shown 
integral of the airfoil equation is extended upon a double int: 
this case occurs in the modern airplanes with sweptback wings 
The solution thus obtained contains two arbitrary constants 
From author’s summ 


849. Riley, D. R., Wind-tunnel investigation and analysis 
of the effects of end plates on the aerodynamic characteristics of 
an unswept wing, VACA 7'N 2440, 55 pp., Aug. 1951. 

Paper extends early subsonic aerodynamic investigations 
effect of end plates on wings from both experimental and analyti- 
eal viewpoints. Particular attention is given to improvements 
attainable in lift-drag ratio, as well as to the increase in lift-curye- 


slope and reduction in induced drag normally experienced. g 

Experimental studies were carried out on an NACA 64,A412 \ ” 
airfoil of aspect ratio 4 at a Reynolds number of 10° and Ma ~ 
number of 0.211. Plates of various shapes were tested, includ- 7 tos 
ing rectangular, circular, and trapezoidal, as well as a series " 


signed on the basis of the computed pressure field around 
basic wing. 

The theoretical analysis is based on the Prandtl lifting-li : 
theory with the Jones edge-velocity correction as modified 
Crandall. An 
theoretical and experimental results is given with good agre 
M. J. Thompson, USA 


Swanson and extended discussion comparing 


ment being obtained in general. 


850. Gates, O. B., Jr., and Sternfield, L., Effect of an auto- 
pilot sensitive to yawing velocity on the lateral stability of a 
typical high-speed airplane, VACA TN 2470, 29 pp., Sept. 1% 

Using the conventional period-damping  ‘‘flying-qu 
criterion, report shows that an automatic pilot sensitive to angu- 
lar velocity in yaw will give satisfactory lateral stability 
acteristics to an initially unsatisfactory fighter-class airp! 
Study of effect of inclination of the gyro-axis indicates a rang! 
acceptable variation. Time lag up to '/i see in the aut 
was found to have negligible effect on stability. 

Paper is indicative of the wide gap now existing betwee! © 
of technical methods for predicting the response of aircraft 
arbitrary inputs and comparatively crude criteria expressil¢ 
eoncensus of pilot opinion as to what constitutes satisf 


flying qualities. Herbert K. Weiss, USA 


851. McCullough, G. B., and Gault, D. E., Examples 
three representative types of airfoil-section stall at low spec¢ 
NACA TN 2502, 52 pp., Sept. 1951. 

Force, moment, pressure-distribution, and boundar 
measurements are presented for a series of five airfoil s 
The stalling characteristics of these airfoil sections at low 
are of three types: (1) Trailing-edge stall (preceded by ! 
ment of the turbulent separation point forward from the t : 
(2) leading-edg 


(abrupt flow separation near the leading edge generally v 


edge with increasing angle of attack); 


subsequent reattachment); (3) thin-airfoil stall (preceded ! 
separation at the leading edge with reattachment at a point 
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mic progressively rearward with increasing angle of attack 
ess, ile of the boundary-layer flow and separation processes in 


in to stalling as well as the sensitivity of the stall to factors 
influence boundary-layer growth, such as Reynolds num- 
From authors 


liscussed. summary 


‘ter- 

352. Gadeberg, B. L., The effect of rate of change of angle 
ite f attack on the maximum lift coefficient of a pursuit airplane, 
th \ 1 TN 2525, 17 pp., Oct. 1951. 

lhe effect of rate of change of angle of attack on the maximum 
ficient of a pursuit airplane equipped with a low-drag-type 
is been investigated in stalls of varying abruptness over 

\iach number range from 0.18 to 0.49 and Reynolds number 

g ve from 6.1 to 13.4 million. 
maximum lift coefficients were found to increase linearly 
ncreasing rate of change of angle of attack per chord length 
el up to the maximum rate attained in the tests (0.66° per 


ength of travel) in contradistinetion to the results of the 


lysis : : 
os of y tests of two other airplanes. 


tests indicated that the Mach and Reynolds numbers 
vere of sufficient importance to produce more than a two 


due to a given rite ol 


aX 


From 


lets. { variation in the Increment of C 


f angle of attack. author’s summar 


ents ~ 


853. Bird, J. D., Jaquet, B. M., and Cowan, J. W., Effect of 
fuselage and tail surfaces on low-speed yawing characteristics of 
Tac! ® aswept-wing model as determined in curved-flow test section of 
Langley stability tunnel, NACA 7'N 2483, 19 pp., Oct. 1951. 
4e- \ wind-tunnel investigation was made to determine the in- 
Une e of the fuselage and tail surfaces on the rotary derivatives 

ing flight of a transonic airplane configuration which had 
The results of the 


a | rmination of the rate of change of the yawing-moment co- 


, wing and tail surfaces swept back 45°. 
tring ent with yawing velocity by two oscillation techniques 
grec: creed well with the determinations by the curved-flow proce- 
SA ire. The vertical tail was the main contributor to this deriva- 

The value for the complete model was essentially constant 
to the angle of attack corresponding to maximum lift coefficient, 
of a { could be accurately calculated when proper account was 
f the end-plate effect of the horizontal tail on the vertical 
The 


gy velocity was mainly a contribution of the wing. 


with 
This 


tive increases approximately linearly with angle of attack 


rate of change of rolling-moment coefficient 


| the angle of attack where the curves of lift and pitching- 
coefficient plotted against angle of attack develop non- 
ties. From authors’ summary 


854. Jones, W. P., A note on the use of time series in the 
analysis of flight test series, Acro. Res. Counc. Lond. curr 

ve 24 pp., Jan. 1950, published 1951. 
Paper deals with response of linear systems to arbitrary inputs 
levelops the method of Tustin |.J. Instn. elect. Engrs. 94 
1, 1947] in matrix notation, and discusses possibility of 


Pap 


TA 


es 0! rit to analysis of flight-test data on stability and control 
peee how the response of an airplane to a unit impulse type 
n any degree of freedom ean be found, by this method, 
arbitrary forcing fune- 


records of the response to an 


t degree of freedom. 


r} 


vh some trial caleulations have been made, the method 


been put to the test. Author expresses some doubts 
y the reviewer) that the accuracy will be sufficient. 

5 of the method is that time-dependent functions e.g 

and response r(¢)] are given by column matrixes of the 


When the 
to a triangular input function (A impulse) is given by 


; E ; oe oe i. 
uniform time intervals 6, i.e., }e{ and jr}. 





}d{,the numerical form of Duhamels’ integral tor the response is 
the matrix equation }r{ A(d) je; . lJin which A(/@) is 
simple triangular matrix derived from jd}. 

Author inverts this equation to obtain \d} = Ate 


2}. Itis equation [2} 


which enables the response to unit impuls 
P ' 
+d} to be found trom the measured response }r{ to an arbitrar 


input je}. Bernard Htkin, Canada 


Aeroelasticity (Flutter, Divergence, etc.) 


(See also Rev. 847) 


855. van de Vooren, A. I., and Hofsommer, D. 
wing bending-aileron-tab flutter, Nat. LuchtLab. Amsterdam Ra 
F.86, 29 pp., 2 tables, 22 figs., May 1951. 


teport consists of theoretical study limited to the esse 


J., Ternary 


LIOTIS 


frequency tab and subsonic flow with several other restri 
regarding the mass, elastic, and geometric parameters. Results 
show (a) stability of each two degree-of-freedom subsystem does 
not guaranteee stability of complete system; (b) measures favors 
ble for flutter prevention include small tab moment of inertia 
large aileron moment of inertia, and avoiding mass underbalance 


or overbalance of tab Ben) imin Sn ily, USA 


856. Greidanus, J. H., and van de Vooren, A. I., Station 
functions in flutter analysis, J. aero. Sct. 17, 3, 178-179, Mar 
1950. 


> 


Advantages ot the station-funetions method of Rauscher are 
Points of controversy are discussed it 
T. Thomson, USA 


questioned by authors 
tauscher’s reply. W. 
857. Sdhngen, H., Schwarz, L., and Dietze, F., Three 
papers from conference on ‘‘wing and tail-surface oscillations’’ 
March 6-8, 1941, Munich, VACA 7M 1306, 47 pp., Aug. 1951 
Translation from Lilienthal-Gesellschaft fiir Lufifahriforschuna, 
Ber, 135. 


858. Baird, E. F., and Kelley, H. J., Formulation of the 
flutter problem for solution on an electronic analog computer, 
J. aero. Sci. 17, 3, 189-190, Mar. 1950. 

Authors write flutter equations of motion in real plane and 
Procedurt 


| uke, USA 


ready same for solution on analogue computers. 


well known. ¥ 


859. Laasonen, P., On the theory of flutter and an iterative 
method of calculating the critical speed of a wing, Roy. /nst 
T'echnol., Div. Aerodyn., Stockholm, KT H-Aero TN 11, 12 pp., 1950 

teport contains general introduction to flutter problem. The 
eigenvalue problem for an oscillating bending and twisting wing 
An iterati 
method is presented for solving the smallest eigenvalue (fre 


is established in the form of differential equations 


quency) with corresponding flexural and torsional deformatior 


method 


Author states that he has proved the convergeney of the 


for special cases only. Reviewer remarks that other, definitely 


converging, iteration procedures are available, illowing cle 


termination of the eigenvalues in order of increasing modulu 
e.g., Wieland, ZWB U.M. 3138, 1944; or Greidanus and van de 


Vooren, AMR 4, REN 355 
A. I. van de Vooren, Holland 


800. Ghaswala, S. 
neering, Civ. Engng. Lond. 45, 531, 532, 533; 586 
725-727; Sept., Oct., Nov. 1950. 


Articles review aerodynamies for civil engineers. Oscillations ¢ 


K., Aerodynamic aspects of civil engi- 


589, 646-6549, 


f 


suspension bridges, wind loads on structures and buildings, use o 








obtaining such loads, 


wind tunnels for 


and pressure-supported 


Paul A. Libby, USA 


oots re discussed 


Propellers, Fans, Turbines, Pumps, ete. 
(See also Revs. 587, 588, 615, 877, 879) 


861. Lerbs, H. W., On the effects of scale and roughness on 


free running propellers, J. Amer. Soc. nav. Engrs. 63, 1, 58-94, 
Feb. 1951 
Author de elops methods for determining the full scale 
cle tle vs. J and kg vs. J) of ship propellers from the 
laracteristics of model propellers. The paper is in two parts; 
the first considers the case when only the drag coeflicient of the 


toil profile depends on Reynolds number and roughness. 


Second part includes variation of both lift and drag with Revnolds 


number and roughness 
Since the methods take the over-all characteristics Ay and ko 


rie poaoodrit ind then revert to the lift-drag polar OF an air- 


foil section as basis for extrapolation of the propeller full-scale 
chat lerist some intermediate assumptions are necessary 
The Rr and Ky Vs J curves of 2 propeller are the integrated results 
of the ontributions of every part ol the propeller To Pass 


from the integrals to a reasonable evaluation of the lift-drag 

polar of any or all of the blade sections requires assumption of the 

soundness of current design procedures for ship propellers. 
Author 


reaSoniahle 


makes a Strong case for the possibilities of obtaining 
results Dino Morelli, USA 
862. Delano, J. B., Investigation of the NACA 4-(5)(08)-03 
and NACA 4-(10)(08)-03 two-blade propellers at forward Mach 
numbers to 0.725 to determine the effects of camber and com- 
pressibility on performance, NACA Rep. 1012, 31 pp., 1951. 
Tests of two-blade propellers were made in an 8-ft high-speed 


tunnel through a range of blade angle from 20 deg to 60 deg for 


forward \ h numbers from 0.165 to 0.70 to determine the effect 
ot ecambet! at compressibility on prope ller characteristics 
Blades high-design camber were more efficient than blades 


The 


( higher 


of low-design camber operation at high power loadings. 


medium-camber propeller gave peak efficiencies 2 to 5‘ 


than the low-camber propeller and 3 to 12% higher than the high- 


camber prope ler The range of power dis«x-loading coefficient 
over which high efficiencies could be obtained was greatly reduced 
it high speeds R Binder, USA 
863. Fliigel, G., Steam turbines during large changes in 
operation (in German), ZV DI 93, 22, 721-728, Aug. 1951. 
or ste turbines, knowledge of the moment, the output, 
nd the eficiency at working conditions very different from the 
orn Is © I cle sirable In such a case, especially if the speed 
varies very much from the normal, a severe impact will be caused 
the entrance of the euide and mowing blades. Author In- 
vestigial theoretically the behavior of single stages and groups 
I stig : n velocities under ind over the velocity of sound, 
with respe to the loss due to Impact at the entrance and the 
onti ri outlet cross section In comparison with the 
( ! | 1 Stodol the papel shows an essential progress 
P ivel Koh : Czechoslovakia 
804. Ellerbrock, H. H., Jr., Some NACA investigations of 
heat transfer of cooled gas-turbine blades, Gener. discuss. heat 


ranster Lond. Conf 


mech. | ngrs., New 


Inform 


Sept. 11-13, 1951, Seet. V.. London, Instn 
York, Amer Soc. 


ition on heat-transfer characteristics and temperature 


mech. Engrs., 11 pp. 


distribution of cooled gas-turbine blades with large gas-to-blade- 


Regarding gas-to-blade heat 


wall temperature ratios is given 
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transter, relatively good correlation of experimental results y 
obtained by basing all gas properties on blade-wall temperatur, 
while Reynolds numbers were based on average gas velocit 


blade. A 


efficients 1s given. 


theoretical caleulation of heat-transfe) 


Sufficient 


around 
agreement with measurements 
reached, enabling caleulation of blade-wall temperature dist 

tions. experimental results and calculation methods ar 
for blade-to-coolant heat-transfer coefficients for air- and 


cooled blades. 


transpiration 


and theoretical methods 


blade 


whereby the proposed theory does not accurately agree wit! 


Measurements 


cooling with porous materials are list, 


experimental results. KE. Haenni, Switzer 

865. Ellis, G. O., and Stanitz, J. D., Two-dimensional com- 
pressible flow in centrifugal compressor with logarithmic-spira| 
blades, VACA 7’N 2255, 46 pp., Jan. 1951. 

\uthors apply methods previously developed by the s: 
author to investigate flow in a compressor where the cente1 
of the flow passages lies in a right circular cone, the axis of whic! 
coincident with the axis of the compressor. 

The quantitative results, obtained by relaxation-method t 
niques, indicate that a reduction in eddy flow may be attair 
with backward or forward curved blades as compared to 
blades. 


immediately. 


The suggestion of improved adiabatic efficiency fo 
Indicated constancy of static pressure ratio | 
tween straight and curved blades suggest that the diffuser pro 
lem is less critical with backward curved blades. and 
Not intended for establishing design criteria, the computed 
sults clearly indicate the desirability of experimental investig 
tions upon which design criteria may be based. 
J. F. Manildi, USA 


866. Quenzer, H., and Schwarz, G., Aerodynamic calcula- 
tion methods for high power axial compressors (in Germal 
Schweiz. Bauztg. 69, 31, 33; 432-435, 462-465; Aug. 1951 

\ survey of practical compressor design, including the degre 
reaction, its radial variation, and optimum value. Simpl 
It is shown that under limitatio 
Defining 


as the ratio ot tip speed to sound velocity, if there are n 


equilibrium is considered. 
Mach numbers the delivery head is also limited. 
guide vanes, the limitation In delivery head will arise in the rot 
for VW, < 0.7, and in the stator for M,, > 0.7. The limits 1 
raised by use of inlet guide vanes of radially constant cir 
favorable nonconstant radial dist 
Besides. the fixed inlet guide van 
These include i 


and further increased by 
tion of the circulation. 
possibilities of inducers are mentioned. 
with reduced tip speed by decreased radius as well as by 
turning speed, and inducers with additional stators. 17 
duced turning speed and relatively low load permit light weig 
the gearing. For the selection of profiles, use of NACA 
mentioned as preferable to mere choice of profil ‘S having 
are camber lines. 

Besides exaggeration of the leading- and trailing-edge ang 
based on the theorv ol thin profile asecades, here are Co! 
by approximate methods the induence of the thickne 
and—in case of nonconstant circulation inlet guide vanes 
induced disturbances. The influence of compressibilit 


considered. Friedrich Weinig 


867. Reissner, H. J., and Meyerhoff, L., Analysis 0! 
axial compressor stage with infinitesimal and finite blade spa 
ing, NACA TN 2493, 32 pp., Oct. 1951. 

Paper contains an extension of the work reported in © 
1 and 2, which treat the flow through an annulus containing 
infinite number of vanes, to the more physically realist 
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WS M ARCH 


imber of vanes with arbitrary spacing. This extension 


WV 
Ba tes the axial symmetry which existed in the problems ot 
7 es Land Zz. and the equations are, therefore, complhicat | 
essary inclusion of the derivatives with respect to @ 
Lisi! evlindrical coordinate 
: 1 to solve this set ot equations, the solutions for the 
| spacing are used as a zero-order approximation 
I is ol the equations are then expresst d as follows 
! =e eS 
Ylar, < yeu 
S : tal 
Y 7; 6 ¥ 
Yui(r, 2) + yu 
po + Wpilr, 2) + Wp 
om- are velocity components along ¢vlindrical coordin 
piral - (r, @, 2), P is pressure, vo, %, Wo, Po are the zero-order 
ns, and Wis an angular parameter. By substituting thess 
lutions into the equations, and equating coefficients of 
rs of W, it is possible to evaluate the variables 
, und also We, v2, We, po, ete In the process of solution for 
rl ibles, howe ver, there also ippeal terms such as oy ) 
Y/od, OW/dz, which must be assumed in a manner which is 
te for the satisfaction of the boundary conditions on the 
Morton Alperin, USA 
is 


808. Oguey, P., Mamin, M., and Baatard, F., Theoretical 
ind experimental study of the dispersion of the jet in Pelton 


(| , turbines in French : Bull. lech. Suisse Rom. td 1, ms a Yi bd: 
tiv f: Fel Mar. 1951 

) nm of the jet in 56- and 45-mm diam Pelton nozzles, 
SA Vithout needle, is examined by me HSUrINg the velocit 


tream of the nozzle with Prandtl tubes. Character 


i Chis to judge the jet quality are determined The 
aA of Pelton jets are especially treated, and authors 
‘ lnportant com lusion that the dispersion ind velocit 

vater jets are similar whenever geometrical simula 
.. zzZles and equ il Revnolds number of the jets eXist 
, the effect on the quality ot the jet resulting fro 
pe, gulde Cross, ind diameter ot jet, as we I] sas the 
| *hotos of formation otf water jet, given 1n tI 
vorthy of note. This experimental and theoret 
ea valuable aid to the hydraulics engineet 
Ky. Mihlemann, Switzerland 
869. Moyes, S. J., and Pennington, W. A., The influence of 
n the performance of turbojet engines, 3rd Anglo-Ame 
mf., Brighton, Sept. 4-7, 1951. Roy. aero. soc., 545-562 
lering the thermodynamic cyele on which the turbo 
= based, a simple analysis will show that, for a giver 
mdition—turbo inlet temperature compressor rato 
turbine-, combustion- and nozzle-efficiency—t lhe 
unit of mass flow is constant. If, under these cor 
series of geometrically similar engines are considers 
the same peripheral speed, the thrust and the engine weight 
ortional to the square and the cube of a characterist 
respectively Hence, sealing down would offset. the 
unit of thrust, leaving the specifie fuel consumptior 
5 In fact, however, scaling up or down upsets or off 
mpressor and turbine efficiency due to the variation of 
yf ar number Variation of height causes a similar effect 
in scaling down, e.g., geome trical similarity can | 
1 only for certain parts of the engine and only ove 
- x with a chosen basic engine, specifie engine weight, fuel 


frontal area are given as a 


‘ ind relative thrust per unit of 





uNnctIONn OL sen \ < mr some ) ) 

ri ! ‘ } | 
tAIT Mito a ul ) \ 0 ) hey ) l 
i? | Té 
na et l l uv S ur 
Owl my , l Dtlo ] ! ) 
the spe ( J ely l ~ l 

( ~ Ow li 


870. Suter, A. T., and Zipkin, M. A., Method of matching 


components and predicting performance of a turbine-propelle: 


engine, NACA 7N 2450, 75 pp., Sept. 195 

quations ire derived tor the ¢ puilibriu Weratio+ tu 
bine-propeller engine in terms of pat eters used in tun ‘ 
compressor-perlormancs 1) Using thes nalvti OXDI 
sions, geometric, thermodyvnal 7 nad erod 
Mong Compresse ti . and Ist ) ( ‘ 

OQnee sn opart ul ! o>] CSO! ‘ ( 1) cl 
simplified syvster method is developed to show the nec 
OMPPromise l Lilie (ie 1 ) mi tl l » | 1h) Cd Wit! if 
coOmMmpressol fesults of the ( 1) ent ny re used 
obtal he predicted ( e eng | 
method of perform: p : 
ove i} engine pe uel 

OMPFesso I 1 | 
matching relat 1 v 
ove ! iv’t { ) i ~ 

nd the comy ON" 

Considering ‘ ) | ) l ! 

riables i 1 \ ) 
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oupled 1 


Wu, C.-H., and Brown, C. A., M 
compressible flow past arbitrary turbomachine blades on general 


871. thod of analvsis for 


surface of revolution, \.1('.1 V 2407,42 pp., July 1951] 

Paper Inmoneo tL N¢ °p heal re rth Vv thre ( ) Lut! 
Lad ce ! pore 4 - 
ubsonl oO Purpos 0 eo 
rie ind sypye ’ ’ J I 
How inalvsis | AMR 4, R 525) tu ! 
blades. Tou May) 
ae ues line to y e not i 

mia wpre lie | ) 
| juations oO , ) i { ) 
ihnear s ] | l 
eration pro i , 

s derivatives ( ) 1 } > 
ippro neat l I 1 
Fourth-degree | 
suitable for tvq 
given In ap TI v 
equ ld? = 
residual ¢ ? 

\Ietho ) . r ) 
ambered tu ( ) 
incompre Macl O42 R 
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hot} theo Phe i mld 
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) tp ) in e and cor- 
i 38 
vy appronel O the problem 1n- 
l ! Is rt ¢ phasized: The stream 
i ) i} nroug? ry 1.¢ Infinite 
i ire p l Oo ) unas orted 1th 
y les: oO nges of flow distribu- 
su rusidered Che validity of this 
l high so 1 the importance 
mn tl y surfaces of revolu- 
Lliol Viso, some rmformation on Ccon- 
u ern ) ) ‘ l iso rhe vould be de- 
() vhole, the method should be of great value fon 
) ij ) hie | oOretica WOrhK 


sSuhler, USA 


Rashed, M. I. I., 
pump and analytical determination of the pump characteristics 
Gert . Thesis, Inst. H[vdraul. hydraul. Masch., BETH, 


1951 


872. Pressure oscillations in a centrifugal 


IS pp Ol figs., 


Paper ar es the effect of blade number, speed, and capacits 
| ocity oscillations A mathematical analysis is 
<¢ using equator based on Spannhake’s 
nid ) Chis analysis treats the two-dimensional 
r with pa ills and radial blades \ 
hod ised fo e general case of a centrifugal 
ss Mab a thematical analysis and the graphical 
} ray ) IVvVze periodl rressure Variations at Varlous 
t the exit of a centrifugal impeller 

ve the analvtieal investigations. The 
tI maximum pressure oscillations occur 
hresy ! PVLTNDYD opernted { hout one-half CAPACITY. The 

‘ ( companied by maximum noise and 
| o reduce these oscillations to a minimum 
ludes the effeets of guide ines, diffuser, 
on the pressure oscillations, and it is shown that a 


ween guide vanes and impeller acts favorably 


also th it 


The analysis indicates 


l ) l OSCILLATIONS 
‘ ( ) pre ler blades ind Liye Her speed should be so 
ed » amplification of the pressure waves is induced 
} ru 1 


The flow in the inlet also investigated These studies 


pipe is 


Ve locity , Une pressure, and the tot il 


how Cficet ta partial load the 
than in the cente 
j 


the fluid near the outer wall are larget 


his re- 


of the fluid in the suction pipe is observed 

pre { ) of the flow The prerotatlon makes 
i] » predetermine pump characteristics. In addition, it 
l I requ i efficiency at parti | load due to the back 
flow of fluid the suction pipe. The prerotation, on the 
tt a l thre problems Ol cavitation for parti tl load. 
Paper Lite remarkable study It presents a rather com- 
rle s of the performance of turbomachinery with finite 
l ft boda d on periodic pressure and velocity varia- 
. ( While some data of pressure variations 
nd prerotatior ve been reported previously in the literature, 
this paper present complete study with the latest information 


873. Railly, J. W., The fluid 
through an axial turbo-machine with any number of rows, -lrro 


Quart. 3, part 2, 133-144, Sept. 1951 


flow of an incompressible 


An exact mathematical treatment of the general problem being 
: 
issih t | Howing simplifications are made: 
It mviscou LIS \ flow kes place between cevlin- 
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drical walls the blade rows are reduced to infinitely 


thin 
LISKS. 
In the case of an isolated row, a simplified expression 


radial velocity component ts assumed (Traupel, Marble 


\ ) 


tk{z—(i — 1B )IS -S(i-1 


i expt 


Integ ition ot the continultys equation \ ields thus the axi 


itv component u and especially the well-known 


tuden The axial velocity 


at the row 1s midway betwee 
lar upstream and far downstream. Constants 


f(r) are caleulated by reference to conditions of flow at 

neglecting hereby actual radial displacements ot the strean 87 
Solution is complete, provided that axinl velocity distri 

it the row Is given. 

Problem of the multistage machine is solved under assur 
that radial velocity field results from superposition of fi 
o each of the rows acting individually. No justification « 
procedure In fact, this implies a linearization o 


AMR 4 


velocities are 


Is given. 
Lz differential equation tor the stream function 


303 1 Since neither axial nor radial 


known, calculation results in successive approximations. 
Problem of the periodic machine with infinitely many 1 


treated along similar lines. Two results are reported: 


velocity is the same in plane of rotor and stator; (b) work Q7’ 
independent of radius. 

\ single compressor stage with untwisted blades and axi , 
stream velocity is worked out as an example. Three app 
tions for axial velocities are calculated, showing good « \ 
gence Finally, this flow pattern is compared with the u f 


periodic one for same blading 

Reviewer notes that a more svstematic treatment of the 
question involving the same initial simplifications has bee: 
by Siestrunck and Fabri (op. cit who. offer further co 
and rigorous discussion of simplifving assumptions. ‘T 
will be informed that, within limits of theory, statement 


general validity, whereas (a) implies linearization assumpt 


Pierre Schwaar, Switze. 


874. Riitschi, K., Reassessment of the efficiency of pumps 
and turbines (in German), Schweiz. Bauztg. 69, 38, 52 
Sept 1951. R72 


The conversion of the efficiency from model test to prot 


hy a simple formula is very important In practice. Sys 
tests performed on centrifugal pumps during recent y 
produced new knowledge. It became evident that the 
roughness, which depends essentially on the size of the 1 
is of great influence, while up to now only the effect of Re 
Author quotes a new conversion | 


number was assumed. 


proposed by Prof. Pfleiderer, which takes into considerat 
dependency on the size of the pump, as well as on Te 
number. Further tests on hydraulic turbines are recon 
and it is hoped that the experts will accept the ne v reas 
formula. Pavel Kohn, Czechoslo 

875. Kaye, J., and Wadleigh, K. R., A new method of ca 
culation of reheat factors for turbines and compressors, 
\leeting, Amer. Soe. mech. Engrs., Atlantie City, 1951. P 
51—A-2, 6 pp. = J. appl. Mech. 18, 4, 387-392, Dec. 195 

lor rapid calculation of reheat factors for adiabatic 
and Compressors, a method is given based on the concep! 
adiabatic efficiency 7, of an infinitesimal expansion or ¢ 
sion step and on the relative pressure function p, defined 


In p, = Ron J'7c,aT /T 


The method is limited to fluids for which (a) the known « 
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RT is valid, 


ire only. 


and (b) the specific heat is a function of 


of reheat factors for turbines and compressors with 
ises are produced, using ‘Gas tables” by J. H. Keenan 
ve, In which p and the enthalpy are tabulated. 

J. G. Slotboom, Holland 


Flow and Flight Test Techniques 


ee also Revs. 619, 758, 761, 803, 849, 853, 898, 907) 


87 Berndt, S. B., Wind tunnel interference due to lift for 

wings of small aspect ratio, Roy. Inst. Technol. Div. Aero., 
,KTH-Aero TN 19, 11 pp., 1950. 

» the slender-wing theory of Jones, tunnel-wall corrections 


ipressible flow are given tor the angle ol incidence, re- 


and pitching moment. In connection with the small 


L1lO, the Wihg and the wake are replaced bv a dipole 
Interference factors are calculated 
closed The 
i corrections differ little from those obtained by litting- 


yy HH CG. Loos, Holland 


tion on the long axis. 


ngular wings in rectangular test sections. 


877. Bundy, F. P., Strong, H. M., and Gregg, A. B., Meas- 
irement of velocity and pressure of gases in rocket flames by 


™ spectroscopic methods, J. appl. Phys. 22, 8, 1069-1077, Aug. 
} describes spectroscopic measurements of gas-flow ve- 
tutic pressure in the gas issuing from an oxygen-alcoho! 
I’ method depends upon the measurement of the shift 
eth of sodium or lithium radiation from the flame; thi 
: shift due to pressure by viewing the rocket jet at dif- 
es. The absolute accuracy obtained is not very im- 
locity to 1.5 < 10% em/see, pressure to +0.3 atm 
experiments have shown that the use of these optical 
sis quite practical. Their inaccuracy is explainable in 
he fact that they five an average value for pressure and 
over an optical path through the rocket jet where 
nps mditions vary quite widely. R. Smelt, USA 


878. Krause, L. N., 


+ 


Effects of pressure-rake design 
ers on static-pressure measurement for rakes used in 
A TN 2520, 20 pp., Oct. 1951. 

obtained in a subsonic-free-jet investigation conducted 


mic free jets, NV AC 


effect of pressure-rake design parameters on 


ssure measurement over a range of Mach numbers 
» 0.95: 

ect of variation in the distance trom the leading edge of 
pressure tube to the statie orifices was small compared 

effect of the distance from the static orifices to the sup 
ut. The effeet ot 


) let 


variation in the ratio of support 
Mach 


Proximity effects of adjacent tubes near Sstatic-pres- 


diameter became pronounced at high 
mav be alleviated by propel orientation of the leading 
dincent tube in relation to the static orifices 


From author’s summary 


Lalos, G. T., A sonic-flow pyrometer for measuring 
-ratures, J. Res. nat. Bur. Stands. 47, 3, 179-190, Sept. 
res of 4 sonic-type suction pvrometer over conven- 


uments are discussed. Shielding a thermocoupl 


m and locating it at the throat of a nozzle through 
hot gas is made to flow with sonic velocity allows ac- 


A correction factor 


surement of total temperature 





depending on ¥ Lol the res and the reeovery lactor Of The py) 


rometer can be applied to the observed temperature Calhit 

ing at room temperature and applying a constant c lot 
factor gives an accuracy of measurement of about | Ip ) 
1500 F. The theory of operation, method o | tion 1 


details of vonstruction are given 


1. C. Wisdom, Australia 


880. Stever, H. G., Condensation of air in hypersonic wind 
discuss. heat transfer, Lond. Conf., Sept. 11-13, 


tunnels, Gener 
Meech. ] New York, Ame. 


1951, Sect. V. 


Soc. mech. Iengrs., 


London, Instn 


1 pp. 


In wind tunnels achieving very high Mach 


numbers, ! 


expanded to such an extent that the te Inperature in the test sec 


tion may fall below its liquefaction point. This paper i 
experimental and theoretical atta on the problems of nuel 


tion which then arise. Its theoretical contribution extends thi 
Becker and Doring theory to the case when the nucleus is very 
small, i.e., contains a relatively small number of molecules, 

the case in practice in wind-tunnel application. Paper caleulat 


tension-drop radius relation, and uses 


an approximate surtace 


this to derive oxygen and nitroger 


tion ol temperature ap su 
kxperiments on a small hypersonic wind tunnel to exat 
liquefaction at high Mach numbers a ilso) deseribed; on 
densation is detected by light-scattering from the condensed 
droplets in the test section Condition I OMLINETICE t 
of liquefaction are compared with the the 
RL Sm USA 


881. Dubois, G., Kling, R., and Vieilledent, E., Study of 
transonic or supersonic flow fields by means of ultrasonic waves 
Re s 233, 2, 129-131, July 195] 


in French), C. R. Acad. Ser. Pa 
ultrasonic Waves to mensure te Trp rn 


Paper deseribes use ol 


ture of a high-velocity gas stream by optical measurement of wave 


length and caleulation of local speed of sound \lethod was first 


developed to measure stream velocities, but is limited ! 


MCCHUSE Ol 


diffraction phenomena at edges of wave band. [In experiments 


work, strong absorption of high-frequeney ultrasonics was ¢1 


) . 
measurements of flow in nozzle throat were made wit! 


22 OOO CDS Interaction ol 


} 


countered: 
low Trequencies shock waves Ww 


ultrasonies is described as 2 possible cause ot absorption of hig 


Shaffer, | SA 


frequencies \ 


882. Reichardt, H., On the recording of turbulent longi- 
tudinal and transverse fluctuations, V.iC41 77 1313, 10 pp., 
Aug. 1951. 

Translation from ZAM AM 18, 6, 


1938 


883. Malavard, L., On a new technique in experimental 


solutions by rheoelectric analogies (in French), Rech. aéro. no 
20, 61-68, Mar.-Apr. 1951. 
Boundary-value problems involving Laplace on Oo 
equations can be interpreted problems of current dist 
conductors, and the latter solved expe entall \ 
and others have demonstrated practical value of el 
n numerous applications (Bibliograph Pap 
ol papel conductor commerciall avall le TPéléd 
of usual electrolvtic basin for study of electric prob] 
Brief review of applic ition to prob ns il rial e lit 
bution, mapping, temperature distributi d velo d 


bution on multislotted rfoil indieates: essential dvantage 
simplicity, flexibility, speed, and low Ost of n ode trator t I 
with this new procedure. } 


basin in most cuses. Si 





884 Rasmussen, R. E. H., The flow of 
channels, VACA 7A\7 1301, 46 pp., Aug. 1951 


| ! Lin. Phys. Le 


gases in narrow 


qa. 29. &. 1937 


IG 


885. Redshaw, S. C Palmer, P. J., The 


and testing of a xylonite model of a delta aircraft, Avro. 


., and construction 


3, part 2, 83-127, Sept. 195] 


ii i Sate | oo ee ae ee tnorthodos 
| lt a) ie ] a) ) Is \ i e uno hkOdOX 


l a 1 mistru ad Che reasons for tl 

election of the particular scale factors so that the model could be 

1} 1 in distribution, resonanee, and flutter tests 

\ \ de Iption is given of the special test instru- 

deve ved wetl } mn account of tt 

h t del was subjected 

| ) ) ad it! | unl tests ict ere 

nad er dat Che full-seale and 
wood agres 


386. Berndt, S. B., Three 
flow investigation of plane delta wings at low speeds and zero 


component measurement and 


yaw, I? /) Technol. D lero., Stockholm, KTH-Aero TN 4, 
1949 

| 1 ner 1 n flow tes t low 

ero m6 plane delta wings, 3 of 

vu d 3 pered with taper ratio 0.3. The 

! nes | vetween 0.5 and 2.5. At. small ingles 

if Cl tlues of lift and pitching moment are 


sed on linear wing theory At 


t nonlinearity 


is observed, which rapidly 


decre Ing aspect ratio, and which may be due to 
ovement of the lift distribution. The se paration 
« flo egins at the wing tips, and spreads inward with in- 
oles cok cat tive 30 slowly that even at an ingle of ttack 
() ver the whol ig 
Krom thor’s su iT 


887. Harper, J. J., Investigation at low speed of 45° and 
60° sweptback, tapered, low-drag wings equipped with various 


types of full-span, trailing-edge flaps, V.10°A 7'\V 2468, 53 pp., 


\ ) “ ed tte Ipts oO obt ill higher 
nts } ults how no ippreciabl pivin 
( split flup or the special flaps on the 60 
v | flaps did) prov ( ent in ¢ on 
1 ‘ Phe slotted flap produced b il ( 
( } mth mode 

( ps on drag and pitching moment Is the same 
1 the est data vallabl The slotted flap 

ised tl e in pitching rhe for a given de 
fle ) t \ » configu ms increased t stability of 

oll | ll ‘ut! iid \ 


Thermodynamics 
See also Revs. 784, 785, 819, 877, 880, 884, 896, 897) 
888. Hoge, H. J., and Arnold, R. D., 
hydrogen, deuterium, and hydrogen deuteride and dew-point 


Bur. Stands. 47, 2, 68-74, 


Vapor pressures of 


pressures of their mixtures, ./. Res.» 
Aug. 1995] 
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The vapor pressures of HH», HD, and D, have been me 


rom near their ti 


iple points to their critical points. Hy a 


samples were catalyzed to ortho-para equilibrium at 20.4 


Tables suitable for interpolation have been prepared to rey 


ter-gram-second and in engi 


the results both in centime 

units. Measurements of dew-point pressures of several 

n made at several pressures below atmos] 
1 O° } 


Observed pressures were about 3°, al 


nixtures have bee 
ove those pred te 
ot ideal solutions. 

+o 


iors’ summary by Touloukian . 


889. Wild, E., On Boltzmann’s 


phil. Se 


the kinet 
602-605 


equation in 
. 47, part 3, 


theory of gases, Proc. Camb 
L951 
Boltzmann's differentio-integral equation is integrated 1 
egral equation, Using iteration process, differs 
Hilbert and Carleman, 


““phitlal Value 


author finds nonstationary solu 


in unbounded space, when mean ¢ 


pro rte Ih 


Is assumed a known function of space, time, 


velocity of a colliding molecule. Under certain restr 


initial distribution, it is shown tha this iweration conve 


\pplication ol method is mack 


rl t I rva \ 

{ ! rie Ole l collision cross section varies iInverss 
here ve velocity of colliding molecules for initial distr 
ndependent of space Paul F. Byrd, 


3890. dissociat 


Klobe, G., The 
products of combustion at adiabatic-isentropic expansion 
German), ZA MP 2, 5, 394-402, Sept. 1951. 


Paper attempts to show how the degree of dissociation 


adiabatic exponent of 


idiabatic p, 7 and p,y curves of product 


yvdrocarbon fuels at high temperatures 


tulsate dl 


ecloping these 


exponent of the 
bustion of h 


proximately cal rom empirical and semi-emp 


tions In dev relations, author disregard 


thermodyninmical procedure ol enleulat 


trie correct 


quantities from the specifie heats of the constituents 


latent heat of the reactions involved (as well as from 
temperature and pressure 


vears FOr by W. Schiile in chapter IV of vol. re. Ht} 


Pechnische Thermodynami 


iS pres nted 


thermodynamics 
Va / ‘fo 


891. Haase, R., Contribution to the 
irreversible processes. II (in German), 7 
j22 Dd40, Oct. LODL. 


It is repeatedly asserted that stationary 


nonequilibri 


ire. specified by a minimum of entropy productior 
pauper the validity of this assertion is investigated for 
In) particular, cher 


that 


ot differe nt ire versible processt 


tions and transport phenomena. It is shown 
conditions 


propriate 


formulated explicitly—the rate o 
production In stationary state is smaller than jn 


ing accessible state. This minimum principle is not 


with a similar principle formulated by Onsager. The 
lepends partially on the validity of linear relations 
yrees”’ and “flows.” The conclusion is nevertheless « 
iown to apply to stationary explosion zones wher 
tions are not valid. Author points out that the minim 
ple does not guarantee stabilitv of stationary states 
ideration. R. Eisenschitz, | 
892. Keenan, J. H., Availability and irreversibility t 


modynamics, rit. ./. appl. Phys. 2, 7, 


\uthor points out that the concept of an idealized pr 


183-192, July 194 


which an actual process may be compared is comm: 


WS 


1et 
LiCl 
+ 
id 
YT 
cs 





VAN 


CH 





1952 


J 


yo rimental results obtained on such a 


VI thermodynamics, but that the ideali 


selected lack generality. His purpose hers 


~ that if a svstem exposed only to an 


Zod pt! ICESSECS 


Is to deve On 


than has hitherto heen done the general approact ) 


iinite atmos 


ves from state | to state 2, the wseful work Vo! 
that done against the atmosphere) which could 
qual to or less than & : P., where p I yy 
oting the energy of the system, Vo its volume, SS 
the pressure ol the atmosphere ind 7), its temipe 
points out that for any given state | the maximu 
ue of Wi is ® Prin, Where Poin is the minimu 
b for all possible stites ind ‘orresponds to the most 
He proposes to call this i thr a v 
the given state 
1 eXDOSE 1 both to an infinite itimosplie re and to a 


is considered next, and an expression 
\ closed control surface in a field of fluid 
vith the atmosplhi re is then treated, 

1 for the maximum possible shaft wo 
Wiss enters \Iodi 


hen an element of ma 


re pres nted. 


tive definition of irreve tv is pro 
sed only to an Infinit itmo-sphere it 
eversibilitv of any process between st 


iH} - (Pp, — pm.) — W,,.. The irreversil 
receives heat from a reservoir and the 
| 


flow across a control surface are also 


Jains that various coefficients of perto 


ates Land 2 


lol i} Is 


fle Vy exchoang- 


and expressions 


which ent 


hed ton 


/ 


posed, — For 


IS proposed oO 
1 
riiit NVvolVve 
irreversibilit 
{ 


considered 


rmance Cat 


h increase In magnitude with decrease in irreversi 


+ 


example, a coefhicient appropria e for processes 


induce useful work may be de 


oO show the generality of the metho 


thermodynamic phe nomena. 


Sprenger, H., Observations on vortex t 
L.UP 7, 4, 293-300, July 1951. 


ubes (in Ge 


nding a gas tangentially in a tube, cold gas hy 
from one end and heated gas trom the other The 
1 ot this proce ss is not too well understood The paper 


rature ol the gases as a funetion ol the 
the two ends: the heat balance the fr 
set up in the tube duc to the process; al 


ution along the walls. Lothar 


T ict 


Lichty, L. C., Internal combustion eng 


rs Lichtv’s book on internal-combustt 
uItst nding text as well as reference wot 
e} The new (sixth) edition follows 
lf pattern which ineludes thermodyvnat 
rmance. A goodly number of exanipl 
vet the book 1s not burdened with eCXCE 
nee the last edition (1989) there have | 
ts in automotive engines. These hav 
lated with basie theorv. Probably 


ldition is the inelusion of gas turbines 


nent ¢ vele analy SCS cs well as an exten 


ve material for further study 


pter on abnormal combustion, forme! 


| knoek testing,’ has been renames 


it 
VieGraw-Hill Book Co., Ine., L951, DOS pp “4 


ing isoling and fue | oil are include 


} 


“vortex tubpe 


amounts with 
equency oO} thi 
id the temper: 


\iever, [ SA 


ines, 6th ed., 


mm engines ! 


] 
K lol the pra 


thre previously 


nies, structure, 


Ss Show current 


rots irom ent 


OCT, MANV Me 


e peen trente 
t} eee 
thie most | 
ind ror eT el 
S1V¢ ! 1 el 


lv ealled “Det 
1 “Combustior 


«d Numerous 


multi-unit internal combustion engine plants, /, 


1244 


kno nd kno ne ordanee with present pi 
id the contents of the el have been considerably refined 
Che effect of desig Poperating variables on octane require 
ents is discussed lengtl 1 the pt of knock-limit 
perrbormance is given its Tull signiheance 
A short section on lul ng oil add cs | en dad 
though no references ( vhicl lissppointing in sucl 
Important subject \ mprehensive section on evlinde 
is ndded, including numerou s which will ult 
telv expose tl render to 1d ! ad ) da ‘ 
\ compariso xh-sp eng ee vive th 
ection on perfor nee 
In Spite oO it ~¢ eonu ie vei gre I ) 
mt the s hich how xKIsting ute ( 
ireluliyv 1 ( d 
In reviewer's opinion, Lich ) ost mprehens 
id concise te lable at pre ter Kyropoulos, USA 
895. Givens, H. C., Speed control and synchronization of 


struments 23, 12 


1247, Dee. 1950 


Heat and Mass Transfer 


(See also Revs. 577, 738, 803, 864, 875, 942 


896. Baker, H. D., and Laserson, G. L., An investigation 


into tt 


combt 


he importance of chemiluminescent radiation in internal 
istion engines, Gener. discuss. heat transfer Lond. Cont 
11-13, 1951, Sect. IV London, Instn. mech. | 


Che distinct ( ( hemiluminescet nd ther 
on is explained. Theoretical argument given, and p 
ous experimental evide cited, show that chemiluminescet 
diation may pla Important role th t-t 
processes in an internal-combustion engine and other flame wd 
explosions A procedure deseribed for determining the rela 
tive magnitudes of thermal and chemiluminescent component 
of the total rad on Data thus obtained are g n, Indieating 
hat the echemilumin nt compo t is onl seesil traction of 
I heat transterred ror utheo su mis 
897. Beatty, K. O., Jr., Finch, E. B., and Schoenborn, E. 


M., Heat transrer from humid air to metal under frosting con- 


ditions, Hngng. School 


Aug 
is: 4 


Amer. 


! Rull N. Care na ® ("an RB L. 24. © DP.. 
1951 =Gener. discu heat transfer Lond. Conf., Sept. 11 
951, Sect. I. London, Instn. mech. Engrs.; New Yor 


Sor me h | net 


Results are presented of heat-transfer measurements o1 4-1 
f-in. long evlindri <u e placed in lindri maduit 
The effects of ( hu lit 1 te irface temper 
ture e mnvestig | 1 th resul ined are | ed 1 
compared wit! yredi dott = empl 1 rel ) 
present results nd further investigations (experimet! ! 
nalvtical) are lly needed. Y.S. Touloukian, USA 


898. Boelter, L. M. K., Young, G., Greenfield, M. I 


Sand 
heate 
and 


containing turbulence promoters, .\ 


1O51 


ers, V. D., and Morgan, M., An investigation of aircraft 
ors. XXXVII--Experimental determination of thermal 


hydrodynamical behavior of air flowing along a flat plate 
1(CA TN 2517, 26 pp., Oct 








| il to the direction of air flow. Thess 
erred to as “boundary-layer interrupters” or ‘“‘tur- 
rt ni itic-pressure drops are increased 
{ t for a flat pl ite alone beeause of the 
i effect caused by the interrupters. 
. e | . rates 1s large when compared at 
] ‘ l How ( when compared ‘il equal 
ined pumping the air along the test see- 
unit thermal conductance are the same for 
, ! lone, oO fliut plate with either Ol 
( vit yvooden ‘pin fins.” 
From authors’ summary 
899. Drake, R. M., Jr., and Kane, E. D., Heat transfer 


problems in high speed flows in rarefied gases, Gen. discuss. heat 


Lond. Cont., Sept. 11-13, 1951, Seet. Il London, Instn. 

! | ui Nt \ Amer. Sov mec kengrs., 2 pp 
Autt l Ppronximinrte inaulvses for convective heat 
Hates and spheres (using differential equations 
flow with transition flow effects in boundary con- 
ia t for spheres when gas flow is 
mdition oO mtinuum, Ny < 0.01 

\ lecule flow, Ny lO N, 


VI. J. Gogha, USA 


900. L., On steady evaporation of a fluid at 
different temperatures of evaporator and condenser 
Z h. Foz. 21, 9, 


Granovskii, V. 
in Russian 
1008 10138, Sept. 1951 


Auth I prot em of ey poration ob a liquid contained 
ls are kept at lower temperature than sur- 

Lee t liquid Boundary conditions are stated with regard to 
partial reflection of molecules and to deviation trom Maxwellian 
ft molecular speed In contrast to this, the treat- 

ent of erodynamics of vapor flow between liquid and con- 
cle ( 1 to reviewer as somewhat crude, no account 


| el complex flow patterns due to 
res nvecth \ Baranoff 


Von > France 


001 Seban, R. A., and Shimazaki, T. T., Heat transfer to a 
fluid flowing turbulently in a smooth pipe with walls at constant 


temperature, 7 1S\E 73, 6, 803-807, Aug. 1951. 


Phi seo! heat transfer to an incompressible fluid of constant 
propert flowing turbulently within « pipe having constant wall 
Ty ture | sheen estigated inalvtr illy and compared to 


ned by Martinelli for the same flow conditions in 


11] | ng a linear variation of wall temperature obtained 


heat-transter rate along the pipe length. At low 
rindtl modulus the ratio between the two cases may 
tint wall-tempet ture Cuse being 


Krom authors’ summary by Myron Tribus, USA 


Berman, R., Simon, F. 
dielectric crystals: 


E., and Wilks, J., Thermal 
the ‘‘Umklapp’’ process, 


O02. 


conductivity of 


Vat 1608, 4268, 277-280, Aug. 1951 
Che ther onductivities of pure dielectric ervstals follow a 
common patter At sufficiently high temperatures they vary 
i [’ rit lower temperatures the conductivities increase 
re rapidly until tel re limited by size effect and fall off 
ds zero Che shape of the conductivity /temperature curve 
LON tion, determined only by 9, the specific heat 
meter It is. of course, true that the values of the con- 
ductivi in the U-region (Umklapp process region also depend 
the constat 1 it this lies within relatively narrow limits. 
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Thus, 
different crystals vary greatly (the lowest 
2X 10 
units tor sapphire at 50 Kk i they can all be deduced, at lea 


while the magnitudes of the thermal conductivitie : 
value measur 


watt units for helium at 2 K and the highest 6( 


order of magnitude, once the specific heat parameter Is kne 


From authors’ sum: 


903. Yoder, R. J., and Dodge, B. F., Heat-transfer , 
efficients of boiling freon-12, Gener. discuss. heat transfi 
Conf., 11-13, 1951. Sect. I. 


New Yo K, Ami l 


Sept. London, Inst. mech, | 


Soc. mech. Engrs., 5 pp 

004. Sharma, S. S., Thermal expansion of crystals. Part 
VIII. Galena and pyrite, Proc. Indian Acad. Sci. (A), 34, 
t Aug. 1951. 


tesults of study of thermal expansion for galena and p 
the range 0-400 C are reported It is found that the coeff 


(2-16, 


given, respectively, by the 
0-0 1176 &, and a, = U-0:84 


of linear expansion are 
a 0-0,18453 0-0.6071 ¢ 
0-0:1125 ¢ + 0-0,,9168 2. 

CGriineisen’s constant has been evaluated and is found 
with temperature. From author’s sun 

005. Allcut, E. A., An analysis of heat transfer throug} 
thermal insulating materials, Gener. discuss. heat transf 
Conf., Sept. 11-18, 1951, III. London, Inst 


sect. 


Ingrs.; New York, Amer. Soc. mech. Engrs., 4 pp 
Variation of “apparent” thermal conductivity of vari , 
lating materials, mainly of cellular type, with density 
pressure Is determined experiment lly. The results ) 
the increased relative importance of convection and rad 
heat transfer through low-density cellular materials 
John A Li Vis sj : 


906. Vernotte, P., How to select the diameter in measure- 
ments of thermal conductivity by the bar method (in | 
C. R. Acad. Sci. Paris 233, 4, 294-296, Julv 1951. 

Assuming no radial variation in temperature, the 
accuracy in determining the thermal conductivity & fro1 
bar heated at one end is obtained when the quantity l 
equals unity, where L is the distance between temper 
surface coefficient of heat transfer, 
Thus 


For a short bar the above quantity should equal 1.5 


tions, FP radius, / 


sectional area of the rod. a small /& requires a 
To keep the effect of radial temperature gradient s 
For /- = 0.01 eal sec 

a reasonable FR equal 1 em I 


Bonill , Us. 


must increase as & decreases. 
L should equal 5 em and 


0.001, L equals 3.5 em and R equals 5 em. C.F 


907. Bernath, L., Powell, H. N., Robison, A. G., Welty, ! 
and Wohl, K., The determination of the temperature of non- 
luminous flames by radiation in the near infrared, Gene: 
heat transfer Lond. Conf., Sept. 11-13, 1951, Sect. IV. ! 

New York, Amer. Soc. mech. Engi 
Characteristic radiation from water vapor at 1.346, 1.51 


Instn. mech. [engrs.; 


2.505 microns was analyzed and found to be thermal 


under a variety of conditions. A Perkin-Elmer intra 


trometet! equipped with a lead-sulfide photoconductiv' 
used to determine two ratios of intensity of flame radiat 


linear relationship between the logarithms of these 


means of calibration against Na line-reversal results and 


flame temperature calculations \ unique type of bur 


hydrogen-air and butane-air mixtures, was used to est 
the 


fundamental relationship. Using method dese 


temperature distribution in lean and rich butane-air 
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e primary burning zone, was determined. The pape 
ts a careful piece of work and constitutes a definite con- 
to the field of flame-temperature measurement. 


J. Agnew, USA 


Griffiths, R., Thermostats and temperature-regulating 
3rd ed., London, Charles Griffin and Co., Ltd., 
217 pp. 20s 


nstruments. 


escriptive book includes mainly thermostats based on th 
of various gases, liquids, and solids, on the bimetalhy 
iple, on electrical resistance, and on the potentiometer 
| 
{ 


{ 
re) 


Chapters on low- 
Many 


Jart . . . . . 
Part - are used without which the detailed descriptions would 


ie devices are laboratory types. 


ure control and relays and valves are included 


96 lt reading. 
mathematical analysis is an appendix called ‘*Th 
control.’ This is ex- 


‘considerations of temperature 


partly in the Introduction: the approach to the 
of design is an empirical one, and the aim should be to 
by one more fundamental.” 

ver believes book suffers by the lack of more considera 
he fundamental problems in temperature contro] 


A. O. Flinner, USA 


Acoustics 
| (See also Rev. 620) 


: ) Vogel, T., On vibrations of certain elastic systems in a 
id field (in French), Publ. sct. tech. Min. Air, France no. 209, 
1948 
an interesting study of the acoustical transmission co- 
roa wall or partition. In American usage |**Applied 
SA s,”’ Olson and Massa, p. 368, 1934] this term is defined as 
»of the rate of flow of transmitted sound energy to the 
It is 2 measure of the sound-insulating 


isure- the incident flow 


i partition. For this coefficient, the author coins the 


inspired term “transparency.” He derives an analytic 


for it in terms of air density, sound velocity, and 


velocity on each side of the partition. For a single 
iar plate tvpe of partition the force acting on the surface 
in terms of air density, sound velocity, incident part le 

ind plate 
s, the Lagrangian equations of motion of the plate in 
Thence, the 
transmission coefficient so 


A method is de- 


a finite inequality 


velocity. Using the characteristic shape 


obtained. 
The 


viven in terms of an infinite series. 


zed coordinates are required 


determined. 


it1O 1S 


O approximate the coefficient by 


s. ¢ Bessel funetions, the coefhicient for a circular plate is ther 
ed Next, the problem of oblique incidence is studied 
tv. F blem of double-walled partitions for normal incidenc 
f non n detail. The partition is considered as two simply 
1 rectangular plates resting on a rigid boundary The 


es can communicate with each other by means of thi 


The kinetic energy of this air is neglected in the 
but the potential energy represented by ehanges in 


j 


derived from the gas laws. There is considerable dis 


the air “coupling as Porous walls are treated briefly, 
vibrations of finite amplitude. 
sults of an extensive experimental investigation are given 
sure plates with and without stiffeners, double walls with 
n, and plates with felt, asbestos, and glass wool affixed 
inees Reasonably good agreement is shown betwee 
il and theoretieal sound-level reductions which ar 
series of curves plotted on frequencies as abscissse 


W. H. Hoppmann, II, USA 


139 





910. LeBel, C. J., and Dunbar, J. T., Ultra speed recording 


for acoustical measurement, ./. weousi. Soc. A 23, 5, 509-563 
Sept. 195] 

Paper deals with recording of rapidly fluctu y voltuges o 
logarithmic scale, Cue. lavt reverberation menusurements 
Logarithmic conversion is done by meaus of Varistor svstems, 
which are not deseribed in detail; recording is done with a direct 
writing oscillograph, fed by a push-pull d-¢ amplifies Wr 
speeds up to 10,000 db/s are attained, ompal Iw th up to 500 
db os with conventional high-speed level recorders, as stated 
the authors See, however, PL \ Briel and. lt Ingard ] 
acoust. Soc. Anu 21, 91-98, 1949 L000 di} Possible app 
eation: reverberation-t it eusurements in rather dead, s 
studios G: J n Os, Holland 


911. 
from a flat pulsating radiator 


Kaspar yants, A. A., On the propagation of sound 
Russian), Prikl. Mat. Me 


15, 4, 445-450, July Aug. 1951 

Author considers the decay of the velocity potential of field 
of sound generated by a harmonically vibrating piston in a flat 
Infinite wall, nitel I pPistor I l i stopped Ving 

Part 2 deals with the establishment % the field qduring tt 
transient state, When the piston suddenly begins vibrating ly 
both euses, the velocit potential point Voat time ¢ atter the 
piston has stopped or begun, is given b n integral over th 
part of the piston Iving within the sphere with radius cf and 


centel M. \\ 1] \MIuller, Holland 


912. Kenworthy, R. W., and Burnam, T. D., The absorp- 
tion coefficients of fir plywood panels, J. aeoust. Soc. Amer. 23, 5, 
331-532, Sept. 1951 

The absorption coefficients of flat, splaved, and eylindrical 
panel assemblies made from one-quarter-inch three-ply fir ply- 
wood have been measured by the verberation-chamber method 
under three different conditions. All panels have greater absorp 
tion at the lowe! equencies I28 and 256) than at higher fr 
quencies The effective absorption of each typ Un be mereased 
by using a half-inch kapok felt in combination with it, eithe: 
mounted on thie Wall behind the pa el or spot emented to the 
ply vood Kach tvpe of pa Nas desi iracteristl und 
certain conditions Phi SOrptro ft all types indicates tha 
such panels are important acoustical materials in the lower fre 
quency range ‘rom authors’ summary 


Nimura, T., The diffraction of sound by circular 
Rep. Pes. Inst. Toho Univ. (B), 1—2, 3 


913. 
apertures, S 


381-389, Mar. 1951 
Author has developed a theory for the diffraction of sound b 
circular aperture using spheroidal wave functions Acoust 
impedance, directional chia LECTISTLCS ind t! Slon oO 
acoustic output through the aperture have been determined in 
agreement with Strutt’s results for 27(v/A) and f 870 evecles 


Results are interesting in the sense that they form an extensior 
of Lamb’s results, where the radius is verv small compared to the 
Wiive length, to the rene! 1 « e where the ratio 2 An iv be large 
or small. Its teel ortance e enhanced ( 
sults are found to hold good in the ultrasonic range, which need 
Investigatior Curd Sharan Ve Pnd 


914. Levitas, A., and Lax, M., Scattering and absorption by 


an acoustic strip, ./ oust. S tmer. 23, 3, 316-322, May 1951 

Authors give three reasons for reconsidering a problem that has 
already been partly solved by Pellam [title sou .e p 396, 
1940]: 1) The me Mis app if wey e powertul and can 
be generalized more easily | llipsoidal ordinates cannot be 


- 





2) I he poss oO test 
wedure in-a problem involving 
| or tl ibsorption 
» | l ) 1 linte the scattering cross 
» port » TOO 1coustics as 
\ - ) pressure more Con 
\ oO 1*} preter this type ot 
he si ring amplitud 
) I I 1p) Bv means 
: ) - constructed 
pressure on the strip 
wes: (1) There is 
v | OllS 2) explicit expressions are 
’ | such as frequency 
ul of numerical results 
Hlowing conclusions 1) The combina 
I ( ( mito variational methods 
orem torms a powerltul technique in the solu- 
ro 2 OMpariso vith Pellam’s 
i ) Len hea he technique used 
2 3) the narrowest strips are 
ttering ound of wave-length 
\ »\ 
Salih Mu UU zadile Purkey 
l Chester, W., The propagation of a sound pulse in the 
presence of a semi-infinite open-ended channel. I, Philos 
1) 242, So4, 527-556, Sept. 1950 
I , mind propagating nad 
ut } Lo semi-infinite 
1 | nsidered Phe 
Ind pulse origi y inside ti chan- 
j » thre 1 LIS rie ting outside It 
S11 r problems. | e been treated by 
Su RO4. 190 1 ( iS vingel AMR 3, 
\ mst) | ( { a 1? i¢ 1 on upersonic 
vi (tin ANIR 2. Rev. 898 iuthor attacks the 
1 1 © S al ippropriate 
; \ und so that the 
1 deri om the first 


016. Rust, H. H., Generation of ultrasonics by means of 


volume-magnetostriction (in Ge , 4. ang P} a. t. 9 


Q 
\ t l ping it! ri v1 tions by means of 
li | {4 mixture of metalli powder 

nm | ’ n eloeetri Ilyv insulating liquid 1s subiected to An 
sing volumetric changes duc 

0 The resulting waves of ultrasonic” tre- 
1 | driving sources Fortunately, some of 
‘ lative etals such as ‘‘earbony]l 


H. Dietz, USA 


917. Gopalji, Ultrasonic absorption in normal air at 456 


ke s for different humidities, /? n J. Phys. 25, 6, 298-304, 
Jun 1Q5] 

\ ted pler tre ! of method used 

und wav terferometer, then 

t 455.8 n air of relative humidities 

| » PO Ile find X im absorption 

r 48 RH Pheor nf simpler” only by 

rivil eg hy others Author’s 
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tas it trave ls, owing to cancellation of space ar 


parts. However, experimental results do not suffer, f 


leulated with standard final « quation, 


A. O. Williams, Jr., USA 


918. Hart, R. W., Sound scattering of a plane wave fron 


a nonabsorbing sphere, J. acoust. Soc. Amer. 23, 3, 323-32 
May 1951. 
By a method applied previously to the corresponding ek 
Liagerne problem, approximate closed form analytic €Xpress] 
tor tl reflectivity ingular variation of magnitude of asvmptot , ' 
pressure n senttered wave nd total cross section o, are 
or spheres of arbitrary size. The scattering depends on 
parameters, the density ratio w and sound velocity ratio 
material in sphere to surrounding medium. The appro 
s good when m — | and pu l are small. Comparison « 
results with approximate o, over a range of sphere radius a shows 
|) for a large and (2) for a small (Ravleigh limit), compare 
ee-space wave length A). errors of a factor of magnitud u 
» ol 5/4, pu l and 5/6, w = | good agr 
1) for i, Me 2, only qualitative agreement. Cor 
of reflectivity in case (3) shows good agreement in forwat 
tor l 27a/X 1, but poor for large scattering ‘ 
here little seattering occurs) although agreement iunprovy a 
sin | a 
The mathematical procedure sums the rigorous Rayleig 
pansion of the scattered wave pressure in spherical w ' 
tions by approximating the denominators of the cor 
Phe asvmptotie forms of the Bessel functions are used ’ 
a ! n, the order of the Bessel functions 
ter but approaching validit rany nior tg — 1,m— . 
n then drops out of the denominators and the seri 
symptotic seattered wave is summed exactly b 
theorem. Closed form integration to obtain @ 
eglecting some terms of order win — 1 compared to tl 
tained Paul Marcus, Us 
019. Petralia, S., and Cevolani, M., Ultrasonic velocity 
supercooled liquids (in Italian), /ic. sev. 21, 9, 1623-1625, de] 
LO51 
\uthor describes measurements of the velocity of ultras 
oscillations made in normal and supercooled phenylsa 
NO sudden Variation Ol ve locity Was observed at passagt oO . 22 
perature through melting point; moreover, velocity results ; 


Values 


batie and isothermal compressibility of phenylsalieylate at 44 


independent from frequency. are finally given o! 


From authors’ summa 


S., and Delsasso, L. P., The propagat 


\ 


Anderson, N. 
of sound in carbon dioxide near the critical point, /. « 
1mer. 23, 4, 423-429, Julv 1951. 


| xperimental and theoretical values tor 


920. 


} 


sovnd Velo 


expe rimental values lor sound absorption are present 


form of isotherms near the 


eritical-pomt 
The theoretical 


temperature 


against pressure or specific volume. 


based upon a simple velocity « xpre ssion derived from the 
partial derivative of pressure with density by means 0 


tary calculus and thermodynamics. This expression Is ©) 


using incrementally caleulated values for its partial det 


using van der Waals equation of state and the Beattie-Bridg 


equation of state I:xperimental work is don with a | 


variable path veoustie mterfteromete! within a pressure 


ing 572 ke sound Velocity differs between liquid and 


low critical point, is 142 m/see (experimental) at ¢1 


with rising pressure above critical through a sharp 1 





rise, Attenuation decreases with rising pressure unt 
point is reached, where it rises abruptly. Agreement be 
ory and experiment Is satisfactory. 


\ Robert Lh. Crreen, | sA 


2 Soil Mechanics, Seepage 
(See also Rev. 586) 


21. Pottier, F., supplemented by Chalos, M., and Vignal, 
Earth transportation on a horizontal two-dimensional surface 
_ Ann. Ponts Chauss. 121, 3, 249-283, May—June 1951 
method is presented for finding the most iInexpel sive 

ition ol earth, excavated over a great area (airfields, et 
ives the problem for a restricted case by means of very 
inciples (principles of continuity, Monge, unclosed pol 


S jundrangle, ete. At author shows a practices 


end, 
ver believes the results are of little use for engineers 


Hf. H. Ravn, Sweder 


122. Vyalov, S. S., Limit equilibrium of weak soils on a 


in Russian), /zv. Akad. Nauk SSSR Otd. tekh. Nau 
June 1951. 


em of limit equilibrium for half plan , loaded at a part ol 


ngid DaSe 


813-828 


' indary with uniformly distributed load p, was formulated 
L. Prandtl [ZAMM 1, 1, 1921 
1923] the analogous problem for a long strip o1 
loaded. 


Saint Venant’s eondition of plasticity, 


ilved by who formulated 
, a... a. 6. 

similarly Solution of this latter problem, 
was elaborated 
1946, pp 


means of Massau’s numerical method of integration 


Sokolovsky “Theory of plasticity,’ Moscow, 

papel deals with the same problem, hut unde) Prandtl’s 
veneral) condition of plasticity 7 A — Bo. Solution 
Miassau’s The 


the strip (which are not plastically deformed) on the 


obtained by method. influence of side 
ilue of the load p is approximately evaluated becaus 
solution would involve the mixed elastic-plastic prol 
se] Det ile d 


ons are drawn concerning the estimation of the bearing 


numerical solution of an example is given and 


5 of foundations. Dragos Radenkovic, Yugoslavia 
123. Uchida, S., On the theory of percolation with surface 
; epage (in Japanese Rep. Inst. Set. Technol. Tokyo 4, 7%, 
1Q50 
of the taet that the SCOCPAge Ol rain watel has a lara 
upon the character of percolation flow in the dat 
ents a method fon solving the equation for the potet 
Ath ercolation flow with seepage surfaces using conforn 


t 


On At the 


pene tration may he assumed to ay 


seepage Ssuriace, either pressure or 


constant: selector 


the two assumptions seenis 


to depend upon the cond 


rain water and others. Several ex 


iis quantity ol 


excl Supe zoidal sections are 


solution for tray 


with the results of sand experiment is satisfactor 


Humio Tamaki, . 


Observa- 
ly Ni 


Uchida, S., On percolation in earth dams 
Yamaguchi dam I & Il (in Rep 
0 4, 1/2, 3/4; 39-44, 92-97 


ils with the mathematical formulation of the percol 


Japanese 


1950 


It) and des ribes the properties ot the soil constitutu 


guchi dam. Effective permeabilities of various parts 


ire estimated from. the composition of the so 


is also estimated 


pressure due to capillarity 


14] 


Part I] nalvzes | Sel ! WUD na 
lines are determined from the measurements vater pressu 
with 2l-gage tubes. Seepage ot rain water through = slat y 
Surtace is tound to pinay h unport 1) he flow p r 
Taking this effect to account, author gives a numeri solu 
tion by means of difference method under mplitied bound 
conditions Cal li ed low patter nenriv. the =a TV S } 


observed haa a) E Thi \ ' }) 


925. Shchelkachev, V. N., Investigation of the unsteady 
filtration flow of an elastic liquid in a circular battery of drains 


In Russian), Dokl | !N SSSR (N.S.) 79, 4, 577-580 
Aug. 195] 

To study problems of oil produ heo 
made of the pressure-time historics two-d 
mensional infinite oil field Mitaming emreulha rrav of equally 
spaced wells drawing © at ; const Viscosit na 
lasticity Ol the oil are taken nto account Tl analysi 


on a well radius which is neghgible compared with the radius ot 


the cirele On vl wh the wells ile ) ed Pha SOLU \ 
tended to the case of a continuous annular producit 


926. Angervo, J. M., Snow investigation in Finland 


Swedish), Tehn. Tid 81, 34, 747-749, Sept. 1951 

Various methods for studying sno formations and thre 
characteristics have been developed i @ pus Pare le 
with a Finnish program of investigating sheets « ( 
the ground. It has been found suitable to define different kind 
of snow by certain mechanical properties such as particle 
porosity, and wetness Der 1 hardness are de ( 

n apparatus specially devised for the purpose Asia om. it 
phvsical, hydrological, and climatological interest, problem 
he of importance in the design of tools and machinery for h 
dling snow on roads, et \lethod was ppled With advantage 
the field during winters 1948-49 and 1949-50 hich tl 
haracteristics of the snow ove trious parts of Finland 


shown P. Wilh. Werner, Sweder 


927. Ruppeneit, K. V., Checking of strength of blocks of 


given dimensions Russi [2 fhad. A SSS 2? O ek) 
Vauk no. 7, 1065-1084, July 1951 

Paper presents a continuation of the previou estig 
AMR 4, Rev. 2753] of the carrving pacity and the state of 
mines for the support of the roof of underground chamb 
The materi lou these blo aa | ssumed to be w thy { 
limiting equilibriun l terized Dy the shape of the envelope 
to the Mohr’s cireles of stress at failure, consisting of a eveloid 
passing Into an inclined tangent straight line Phree para 
describing the strength properties of the material and susceptible 
to experimental determ lol e necessary to contorm to 

umed shape of the envelop Che blocks are considered the 
rm of solid walls left between parallel horizontal v 
Determination of stresses and directions of the surtac 

yg different regions of the lo is made puartl 

mulas and parthy ns tep-by-step solution o 
terential equations 1 son es the straight line part of tl 
envelope is. effective lone throughout the whole bi 1)i 
erent mechani He y 1 esi ny 

t top ind Hol ) l ( oO ) rt ed 

her enect 8) tre ( I} ( re iu ed I} ) 
tact si ! rs vu rye ‘ ( Cis here U! 
block, n ons ( ) le ( | " 
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and cohesion of different intensities than in the block itself, or 
may be zero. 
Several numerical examples are solved. The possibility of 
progressive failure is not visualized. 
Alexander Hrennikoff, Canada 


928. Hauth, W. E., Jr., and Davidson, D. T., Studies of 
the clay fraction in engineering soils, Nat. Res. Counc. Highway 
Res. Board; Proc. 30th ann. Meeting, 449-464, 1951. 

Studies of clay particles found in soils used for structural pur- 
poses are reported. Seven different soils were investigated. 
Techniques and results are presented for identification ot clay 
mineral type, evaluation of particle-size distributions to diameters 
of minus one micron, and rapid determination of soil cation-ex- 
change capacity. Differential thermal analysis is used for 
mineral identification. The soil sample and an inert standard 
are slowly heated in a furnace. Characteristic thermal patterns 
of temperature differences result from the various sample reac- 
tions (e.g., crystallization, inversion, loss of water, crystal struc- 
ture breakdown, etc.). With certain samples, preliminary 
preparation procedures are necessary to concentrate the clay 
fraction or eliminate interferring constituents. The particle-size 
determination is a modified soil-hydrometer procedure using the 
long arm centrifuge. The technique used to measure the cation- 
exchange capacity is adopted from the method of I. C. Brown. 
The pH of the sample is taken after treatment with normal 
ammonium acetate to evaluate exchangeable hydrogen, and 
after treatment with normal acetic acid for exchangeable bases. 

Reviewer agrees with author’s suggestion that techniques con- 
stitute valuable addition to our understanding of the role of 
clay fraction in engineering soils. Betore correlations of results 
obtained with these methods can be made to soil properties, 
further advancement of fundamental soil science is essential. 

Thomas L, Speer, USA 


929. Watanabe, T., Rapid and easy method for determin- 
ing the degree of compactness of soil by electrical resistivity 
(in Japanese), J. Soc. civ. Engrs. Japan, 13 pp., May 1951. 

After performing some careful experiments on the electrical 
resistivity of soil in the laboratory, the applicability of the 
method (analogous to that of the electrical resistivity explora- 
tion) to the field determination of the relative compactness of 
soil is suggested. Author ascertains that it affords a more rapid, 
less laborious, and more exact method than the ordinary one. 

T. Mogami, Japan 


930. Haefeli, R., Compressibility of soils (in French), 
Minist. Obras Piubl., Labor. Engen. Civil, Lisboa Publ. 16, 13 pp., 
1951. 

In computing soil settlements, writer uses the elasticity module, 
determined from oedometer tests. This elasticity module has 
no constant value but varies with the consolidation pressure of 
the soil. As in sampling operations, the soil is always unloaded 
and often remolded to a certain extent; the writer completes 
and controls the results of oedometer tests with direct loading 
tests on the soil in situ. To that end, a light and a heavy mova- 
ble apparatus are used with loading plates of 100 and 1000 
cm?, respectively. 

On the Kloten airfield the results of these tests show the close 
relation between the elasticity module and the pressure used in 
these tests. F. C. de Nie, Holland 


931. Lambe, T. W., Capillary phenomena in cohesionless 
soils, Amer. Soc. civ. Engrs. Proc. Separate no. 4, Feb. 1950 = 
Trans. Amer. Soc. civ. Engrs. 116, 401-423, 1951. 
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A fine sand was tested in tubes for horizontal and vertical capil- 
lary flow of water including drainage from saturated and part); 
saturated conditions. The water pressures at various times 
along the tube and the final moisture distributions are presented 
and compared with theoretical results for two interconnected 
tubes of different diameter. Characteristic capillary heads are 
indicated and discussed. Further research is suggested, includ- 
ing the development of standard drainage testing equipment. 

Edward 8. Barber, USA 


932. Dykstra, H., and Parson, R. L., Relaxation methods 
applied to oil field research, J. Petr. Technol. Trans. 3 (192), 8, 
227-232, Aug. 1951. : 

Illustrative examples are presented for two- and three-dimen- 
sional steady flow. Applications to core analysis and to the 
case of nonisotropic permeability are outlined. Computed 
pressure drops are compared with those measured in a Hassle: 
type relative permeability apparatus. 

Donald M. Vestal, Jr., USA 


933. Topping, A. D., Time-dependent strains around un- 
cased holes, World Oil 133, 1, 134-138, July 1951. 

Approximate solution for viscoelastic flow around a vertical! 
cylindrical hole in a semi-infinite gravitating body is applied to 
problem of gradual closing of bore hole. Observed rates of closing 
can be explained only if viscosity of rock is smaller than any 


values yet measured. F. R. N. Nabarro, England 


Micromeritics 


934. Davies, C. N., and Aylward, Mary, The trajectories of 
heavy, solid particles in a two-dimensional jet of ideal fluid im- 
pinging normally upon a plate, Proc. phys. Soc. Lond. (B) 64, 
part 10, 382B, 889-911, Oct. 1951. 

Solution is given for frictionless incompressible flow of a plane, 
free jet leaving a parallel-sided channel and impinging on an 
infinite perpendicular plate. Then the trajectories of small, 
solid, spherical particles initially carried with the uniform chan- 
nel flow are computed by a stepwise procedure, using the Stokes 
(small Reynolds number) approximation for the relative motion. 
Principal results are minimum values of dimensionless particle 
parameter (P = mU,/3mrnh) for occurrence of impaction, as 
function of original particle-path location across the channel and 
of relative distance from channel exit to plate; m = mass, Up = 
velocity far upstream in channel, r = radius, 7 = fluid viscosity, 
h = channel width. Authors mention possibility that, in prac- 
tice, jet turbulence and channel and plate boundary layers may 
have some effect, but make no effort to justify the neglecting of 


these phenomena. Stanley Corrsin, USA 


935. Trevelyan, B. J., and Mason, S. G., Particle motions 
in sheared suspensions. I. Rotations, J. Colloid Scr. 6, 4, 354 
367, Aug. 1951. 

The rotational velocity of single glass spheres (diam 150 and 
290 4) was measured at rates of shear from 0.068 to 1.57 sec™'. 
A special Couette apparatus in which two coaxial cylinders 
rotated in opposite directions was used. The experimental 
periods of rotation were in excellent agreement with the theoreti- 
cal values as predicted by Jeffery’s equations. 

The periodic motion of cylinders followed Jeffery’s equations 
for prolate spheroids except that the calculated axis ratio is 
significantly less than the measured value. The cylinders were 
made from bundles of glass fibers embedded in Tissuemat. 

H. E. Robison, USA 
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Geophysics, Meteorology, Oceanography 


(See also Revs. 590, 747) 


936. Platrier, C., Contribution to Foucault’s theory of 
pendulum (10 French), Bull. Acad. roy. Belg. Cl. Sci. (5) 37, 8-9, 
762-779, 1951. 

Author derives the equations of motion of Foucault’s pendu- 
lum, using an approximation valid for small vibrations, and gives 
a solution by means of elliptic functions. In particular, he in- 
vestigates the horizontal projection of the spherical trajectory 
of the particle. He adds some graphs of the different types of 
this curve. O. Bottema, Holland 


937. Schmidt, F. H., Streamline patterns in equatorial 
regions, J. Meteor. 8, 5, 300-306, Oct. 1951. ’ 

Author derives expressions for wind streamlines in the equa- 
torial regions based on certain simplifying assumptions. Since 
geostrophic components are not important in these regions, 
Rossry’s vorticity equation is used as the basis for the derivations 
with assumptions of horizontal motion alone and the dependent 
variables as being functions only of displacement along the 
meridian. 

The particular cases treated in paper are: 
cross the equator, doldrums and high pressure areas on the 
equator, and an east-west line of convergence displaced from the 
equator. In general, the derived streamlines are in qualitative 
igreement with those actually observed. 

Warren W. Berning, USA 


Monsoon motion 


938. Imahori, H., and Hori, J., On the diffusion by turbu- 
lent motion, J. meteor. Soc. Japan (2) 29, 10, 327-335, Oct. 1951. 

The intention of the authors is to clarify the analysis of turbu- 
lent diffusion in the atmosphere, taking into account the fact 
that averages can never be made over times large compared with 
the period of the slowest fluctuations. In reviewer’s opinion, no 
clarification is achieved and most of the assumptions suggested 
seem very dubious. The sections on the analysis of two-dimen- 
sional Markoff processes by means of the Fokker-Planck equa- 
tion are clear and interesting but of doubtful relevance. 


G. K. Batchelor, England 


939. Ichiye, T., On the effect of lateral mixing in the ocean 
current, Oceanogr. Mag. Centr. Meteor. Observ. Tokyo 2, 3, 105-111, 
Sept. 1950. 

Published independently at about the same time as Munk’s 
paper [see AMR 4, Rev. 3094], a solution is obtained for the 
mass transport function of ocean circulation due to an idealized 
vind, in very good agreement with that of Munk. 

Henry Stommel, USA 


940. Saito, Y., On the problem of the stationary drift cur- 
rent in an anisotropic ocean (in Japanese), J. meteor. Soc. Japan 
2) 28, 35-61, 1950. 

Author attempts to obtain a complete analytical solution for 
the problem of the stationary drift current in the ocean which is 
hounded by two parallel coastal lines. Solving equations of 
motion of anisotropic turbulent fluid on a rotating earth by using 
Fourier integtal theorem and Stokes’s method, he obtains an 

nalytical solution but does not give any numerical discussion. 
S. Syono, Japan 


941. Kuo, H., Vorticity transfer as related to the develop- 


ment of the general circulation, J. Meteor. 8, 5, 307-315, Oct. 


i951, , 


Author discusses formation and maintenance of zonal wind 
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systems by investigating the vorticity transfer by atmospheric 


vortexes. Equation for the zonal angular momentum is inte- 
grated along latitude circles and over the height of the atmosphere 
under the assumption of zero mean flow across latitude circles. 
Introduction of vorticity terms into the resulting equation shows 
that the change of mean zonal momentum is equal to the trans- 
port of vorticity minus frictional losses. Vorticity transfer is 
mainly due to large-scale eddy motions. This eddy transfer 
is discussed by using the two-dimensional vorticity equation, 
neglecting all terms but those for horizontal advection. A 
tendency results for any disturbances with concentration of 
vorticity to transter vorticity, northward under normal atmos- 
pheric conditions. They tend to approach regions of same abso- 
lute vorticity as their own. Inside a zonal belt with active dis- 
turbances, gradient of absolute vorticity is thereby increasing, 
and zonal wind fields can result. The time necessary for such a 
development is calculated to be three weeks, and mean seasonal 
currents can be derived in agreement with observations. Paper 
is based on three previous ones of same author; see AMR 3, 4; 
Revs. 2127, 1402. Horst Merbt, Sweden 


942. Kannuluik, W. G., and Carman, E. H., The tempera- 
ture dependence of the thermal conductivity of air, Austral. J. 
sci. Res. (A) 4, 3, 305-314, Sept. 1951. 

The thermal conductivity of dry air has been determined at 
five standard and substandard temperatures (boiling point of 
oxygen: —183°; sublimating point of carbon dioxide: —78.5°; 
melting point of ice; boiling point of water; and boiling point of 
naphthalene: 218 C) by the “thick wire” variant of the ‘“‘hot 
wire” method. The air pressures ranged from 0.5 to 76 cm of 
mercury. 

The method, as used earlier in measurements at 0 C by Kan- 
nuluik and others, entailed the observation of the rate of heat 
transfer through the air from an electrically heated verti- 
cal platinum wire (11.6 cm long, 1.5 mm in diam) to a coaxial 
platinum-iridium cylinder (7-mm internal diam), maintained at 
any one of the above temnveratures. Convection currents were 
entirely absent. A small radiation correction-(as determined by 
making observations on the evacuated apparatus) was applied 
at the higher temperatures. Due to the relative thickness of the 
hot wire, no correction for temperature discontinuity at the 
surface of the wire needed to be applied except at the highest 
temperature and for the lower pressures. A small correction 
(not explained in detail in this paper) of less than 1% for the 
deviation from radial flow was also found necessary. 

The results confirm the independence of the thermal con- 
ductivity of the pressure in the pressure range 6 cm mercury to 
atmospheric. The temperature dependence can be expressed 
by the relation 


k = 5.75 X 107-§ (1 + 3.17 X 107%t — 2.1 K 10-$#?) 


(with ¢ in degrees centigrade and k in cal deg~! sec~! em~?),. 
At 0 C, the value 5.75 X* 10-5 for k is in fair agreement with 
earlier determinations by the same method as well as values ob- 
tained by the “parallel plate’? method. 

Walter Hitschfeld, Canada 


Lubrication; Bearings; Wear 
(See also Rev. 676) 


943. Blok, H., Fundamental mechanical aspects of thin- 
film lubrication, Annals N. Y. Acad. Sci. 53, 779-804, June 1951. 
Thin-film lubrication lies between full hydrodynamic and 
boundary lubrication. Author contends that ‘“‘oiliness,” an 
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important surface-active property in thin-film lubrication, can- 
not be isolated by eliminating the influence of viscosity alone. 
Condition of rubbing surfaces, viscosity and temperature varia- 
tions in the film, and elastic deflections of the structural members 
must also be accounted for. 

Author presents correlational data from literature and his own 
extensions for each of the above effects separately, concluding 
with a general discussion of combined effects. Although the 
information is qualitative and not directly usable for design pur- 
poses, reviewer believes that the ideas form a good basis for 
further research and quantitative correlation. 

Eugene M. Simons, USA 


944. Cheyney, L. E., Mueller, W. J., and Duval, R. E., 
Frictional characteristics of O-rings with a typical hydraulic 
fluid, 7J'rans. ASME 72, 3, 291-297, Apr. 1950. 

O-ring packings employed in aircraft hydraulic systems are 
subject to numerous operating variables, which affect the friction 
involved in their operation. A method for studying the friction 
is described, and the effects of several variables—pressure, time 
delay, squeeze, stroke speed, ring size, and surface finish of the 
have been determined. 

From authors’ summary 


moving metal part 


Marine Engineering Problems 
(See also Revs. 687, 861) 


945. de Dinechin, G., Note on the slip of a propeller work- 
ing under various conditions (in French), Bull. Assn. tech. marit. 
aéro. no. 49, 1389-148, 1950. 

Assuming that the resistance depends on the square of speed 
of advance and, further, that both thrust deduction and wake 
are independent of speed, a relation is deduced between the ad- 
vance coefficients of the propeller when varying the resistance 


Mecuanics REVIEWS. 
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coming months. 
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of the same ship, e.g., submarine on surface and submerged. 
H. W. Lerbs, USA 


946. van Lammeren, W. P. A., Design problems of screw- 
propellers (in Dutch), Voordr. Konink. Inst. Ing. (Oosthoek, Utrecht) 
no. 47 t/m 58, 933-960, Sept. 1951. 

Paper deals with requirements with regard to designing, mak- 
ing, and finishing of ships’ propellers. Value of application of 
standard propeller charts for design of propellers is underlined. 
An extension is given of the systematic propeller series diagrams 
of the Wageningen Ship Model Basin for blade-thickness ratios 
which differ from standard thickness ratio of 4-bladed B-series 
propellers. Effect of accuracy of make and finish of ful!- 
scale propellers upon their efficiency and cavitation properties is 
discussed briefly. Finally, a standardization sheet for allowable 
deviations from dimensions of screw propellers is given and 
elucidated in detail. 

From author’s summary by Georg Vedeler, Norway 


047. Allan, J. F., and Conn, J. F. C., Effect of laminar flow 
on ship models, Shipbuilder 57, 498, 270-274, Apr. 1950. 
See AMR 5, Rev. 319. 


948. Mathews, S. T., Resistance and propulsion tests on a 
model of a lake freighter, Vat. Res. Counc. Canad. mech. Engng. 
Rep. MB-137, 12 pp., 10 figs., July 1951. 

An account is given of resistance and propulsion tests, with 
three alternative screws, on a lake freighter model. Resistance 
test results are given for three conditions over a speed range of 
7.5 to 12.5 knots. Propulsion results are presented from 10.5 to 
12.5 knots for the design water line. There is an analysis of the 
results, together with a general discussion of their significance. 

From author’s summary 


INDUSTRIAL SUBSCRIPTIONS TO APPLIED MECHANICS REVIEWS 


It is our pleasure to announce the inauguration of industrial subscriptions to APPLIED 
Each subscription reflects the support of industrial organizations in the 
service the Reviews affords the engineering profession. 

To inaugurate the industrial subscription program, we are pleased to announce that Canadair 
Limited, General Electric Company, International Harvester Company, and Westinghouse 
Electric Corporation have entered their subscriptions. On 
Mecuanics Reviews staff, I wish to thank these companies for their support and encouragement 
[It is our hope that this initial group will be joined by other organizations in the 


behalf of the entire APPLIED 


Martin Goland, Editor 
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